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R. H. ROGERS 





It is with pleasure that we announce the addition of Robert 
H. Rogers to the editorial staff of this journal. 

Our readers will recognize Mr. Rogers as the author of a 
number of very valuable contributions to these pages, the most 
recent being a series of three articles on “General Locomotive 
Inspection,” followed by an interesting discussion on “British 
Locomotive Development,” which appeared in our last issue. 

Mr. Rogers’ experience, combining as it does several years of 
newspaper work, together with a long and diversified service in 
the motive power departments of various railways, is one that 
particularly well fits him for this position. He is a graduate of 
the Baltimore Polytechnic Institute and entered railway service 
as machinist apprentice on the Baltimore & Ohio Railroad, fol- 





lowing which he was a machinist for three years, and in 1895 
was made general piece work inspector of that system. His next 
promotion was to roundhouse foreman at the Pittsburg terminal, 
which position he resigned to become shop foreman on the Mex- 
ican Central Railway at Mexico City. In 1898 he resigned from 
this position and for the next three years was on the staff of the 
Philadelphia Times and the North American. Leaving newspaper 
work to again take up railroading, he reentered the service of 
the Baltimore & Ohio as locomotive inspector at the Pittsburg 
and Richmond Works of the American Locomotive Co. Upon 
delivery of the locomotives being built he became assistant master 
mechanic at Mt. Clare, and later general foreman at Cumber- 
land, Md. In February, 1905, he was appointed master mechanic 
of the N. Y. N. H. & H. Railroad, at South Boston, Mass., and 
on Jan. 1, 1908, he undertook the general and thorough inspection 
of the locomotive equipment of the Erie Railroad, upon the com- 
pletion of which he spent several months in foreign countries 
studying locomotive practice. 








MANUFACTURE OF PRESSED STEEL CAR SHAPES IN 
RAILROAD SHOPS 





If a railroad owns a flange press, and the majority of the 
lager ones do include this appliance in the boiler shop layout, 
there is no valid reason, waiving, of course, the consideration 
of first costs, why it should not have additional employment in 
making pressed steel car shapes for renewals. A flange press 
in a repair shop is practically a dead tool; that is, so far as its 
full capacity in the output of boiler and firebox parts is con-. 
cerned, and its use in the connection suggested should in no 
manner interference with its regular work. 

In reviewing questions connected with pressed steel car re- 
pairs we have prominently in mind the success which has at- 
tended the efforts of the Philadelphia and Reading Railroad in 
thus extending the scope of the flange press to include car work. 
With about 14,000 cars on that line to maintain, one press easily 
keeps up with the requirements. It has not been found neces- 
sary to purchase a shape in nearly four years, and since the plan 
has become fully developed, the advantage, from an economica! 
standpoint, is remarkable. 

For instance, one shape, an end sill, was turned out at home 
for about $2.55, including labor and material, and which when 
formerly purchased cost $12.50. This is admitted to be a rather 
forcible, although a true illustration, but at all events there is 
no hesitancy in asserting that from 50 per cent. to 75 per cent. 
should be saved with the proper appliances, over the purchase 
price of any car shape. 

It is appreciated that certain barriers interpose to the scheme, 
but still these are far from being insurmountable. The prin- 
cipal bugbear, of course, is the inevitable pattern shop delay, 
and the initial cost -in getting out the patterns for the dies. 
With these items must also be reckoned the drafting room 
expense in connection with preparing the blue prints for the 
pattern makers. The cost incidental to machining the dies when 
received from the foundry is so comparatively insignificant that 
it need scarcely be considered. We believe that in view of the 
fact when the dies are finally out they will serve for practically 
all time, justifies the outlay, especially when the strong argu- 
ment intrudes of the saving which can be made over buying 
the shapes from outside firms. 

Our thought was that if not considered advisable to proceed 
on the elaborate scale which has characterized the Reading 
Railroad, it might be well to select, say ten shapes, which repre- 
sent the most renewals. These are ordinarily end sill face 
plates, end sills, draft channels or sills, coupler horn braces, 
end sill reinforcing plates, end sill diaphragms, bottom follower 
guides, center stakes and joint stakes. 

Dies might be made for these parts at odd times, and in the 
order in which the general storekeepers books indicated as 
implying the greatest consumption. It is far better to proceed 
cautiously in this manner, and to the point, because experience 
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has shown conclusively that much time and money will be ex- 
pended without definite results if it is attempted to put into use 
too many dies at once. When it is known, however, that the 
dies are out, and right, for any particular shape, it simply re- 
solves into turning them off the press as fast as desired, or as 
the requirements warrant. 








POST THE SHOP FORCE ON ENGINE FAILURES 





It is unfortunate that shopmen, and particularly roundhouse 
men, do not have a more intimate knowledge of locoinotive per- 
formance on the road. Very few of them seem to know what is 
giving the most trouble on their own division. Through an inves- 
tigation recently conducted into a series of engine failures re- 
sulting from hot main pins on a prominent eastern railroad, the 
fact stood fully revealed that the large majority of the force 
were in ignorance that the trouble had virtually assumed the 
proportions of an epidemic, and one sufficient to deiay several 
through passenger trains in a single day on one grat.d division 
of the system. They knew vaguely, of course, that main rod 
brasses were warming up, but could not appreciate the gravity 
of the situation because it was not presented to them in concrete 
form. 

Therefore the thought suggests in this connection that to post 
a copy of the daily engine failure report, with such further 
explanatory matter as the master mechanic cared to make, on 
the shop bulletin board, would prove of great value in awakening 
interest, with a very good resultant effect. Entirely too much 
mystery enshrouds this report, as it is now generaliy handled. 
Probably this is because if it is bad the division motive power 
management is ashamed of it, and if blank, beyond a few ex- 
pressions of felicitation in the office, it is quickly forgotten. At 
all events, it seldom leaves the office and the workmen are un- 
aware whether the performance of their locomotives is good 
or bad. 

It is felt that if the workmen knew the troubles which are 
occurring, local pride in their shop, and their natural desire to 
get ahead, would permit them to see at least that their part of 
the work is properly performed. It is as confidentiy believed 
that this report would be consulted and discussed every day, 
and through such subtle means as only the skillel workman 
can command, a permanent improvement would quickly ensue. 
Humanity is practically the same, whether in overalls or silk, 
in its desire to possess the confidence of superiors, and there is 
no better way to reach a workman than to make him really feel 
that he is no unimportant unit in the general scheme. 








AN UNIVERSAL BOILER DISCUSSION 





In all of the voluminous reports associated with the eighth 
session of the International Railway Congress there is probably 
embodied no more interesting subject to railroad mechanical 
supervision at large than the boiler question, which this partic- 
ular session prominently featured. Fortunately. it was decided 
long ago that this important matter should receive thorough 
analysis; an analysis which should include design, development, 
and last but not least, maintenance, and it is doubly fortunate 
that the reporters selected to represent the various countries of 
the world were men of conceded ability and world-wide repu- 
tation. In consequence, through their efforts a wealth of hith- 
erto unsuspected material has been unearthed. In these reports 
we are taken into the inner councils of the designers; brought 
face to face with actual roundhouse conditions in foreign lands, 
and are presented with compelling statistics in support of views 
which might not otherwise appeal to us. 

Actuated by these considerations, we regard the article in the 
current issue on the general subject of the locomotive boiler as 
of particular value at this time. While in a sense it is a com- 
pilation of the Railway Congress reports, nevertheless a certain 


latitude in drawing comparisons between foreign practices and 
our own practices is evident which carries a particular appeal, 
and which after careful study may result in some good. 

It is, of course, unfortunate that the reporters, with few ex- 
ceptions, did not give reasons for their views, and :t is disap- 
pointing that the tenor of the reports in general does not convey 
much assurance that locomotive boiler development is progres- 
sive, but still the thoroughness with which the matter has been 
covered, and the tremendously important scope of the organiza- 
tion before which it was presented, conveys the hope of ulti- 
mate uniformity in design and methods, the lack of which is 
certainly painfully apparent at present. 








NO ECONOMY IN CHEAP FUEL 





In the committee report on fuel economy, presented at the 
recent convention of the Traveling Engineers’ Association, one 
subdivision, viz., “whether it is more economical to buy cheap 
fuel of a low heat value, or a higher price fuel of a greater 
heat value,” was of particular interest, as therein the committee, 
departing from the time-honored traditions of motive power 
propaganda, suggested that occasional engine failures were more 
economical than paying for good coal. 

Following is the text of this portion of the report: 

The purchase price of coal has considerable to do with the kind of coal 
used. A number of the roads use coal that is mined on their own lines, 
and while this coal may not compare favorably with coal from nearby 
coal fields, the cost of transporting the other coal prohibits its use; but 
when the before mentioned conditions are not of great concern, we believe 
it is more economical for any railway company to use the cheapest grade 


of fuel they can get along with and keep the delays on the line down to a 
minimum. 

It is more economical to have an occasional engine failure on account 
of poor coal than it is to pay $75 to $100 a day more for coal on one 
division. 

On the average division from 600 to 1,000 tons of coal are consumed 
per day. If the price of coal is advanced 10 cents a ton, the cost is 
increased from $75 to $100 per day. Therefore it is a question of how 
many engine failures a road can afford to have for $75 to $100 a day, due 
to burning an inferior grade of coal. 


This may be all right in the abstract, as an engine failure, at 
the moment, really costs nothing, but it is extremely doubtful if 
such conclusions will be viewed with favor by operating depart- 
ment heads. In every scheme of organization the efficiency of 
the motive power, and this means at least fifty per cent. of the 
efficiency of the service, is practically based on locomotive per- 
formance. Any failure of a locomotive to do its work on the 
road becomes at once the subject of an inquiry regarding the 
cause, which is followed with more persistence than is probably 
accorded to any other detail in the entire: organization. 

On many roads “poor coal” is no longer accepted as an explan- 
ation or as an excuse for low steam. In the majority of in- 
stances the coal is good, but if bad the fact should never be, and 
is not, admitted. This, of course, is to avoid the inevitable de- 
moralization which must necessarily follow, not only among 
the engine crews, but in reflection throughout the entire mechan- 
ical department as well. 

The work of a conscientious and skilful fireman might remain 
unaffected under such conditions, but it is a well-known fact 
that a large per cent. of firemen are not so constituted, and will 
not make the necessary effort unless convinced that excuse or 
evasion will be of no avail. Needless to add, it would be the 
prompt relaxation of these men to which could be traced the 
origin of a disgraceful failure sheet, and which would promptly 
follow should the suggestion which forms the basis of this men- 
tion be carried out. 

Instead of so putting a premium on indifference and incom- 
petency, it is far better to buy the best coal procurable and set 
a tangible monetary premium on economy of fuel for both the 
engineer and fireman. This is the plan largely followed in 
other countries than our own, and it is equally applicable here 
as there.. The immediate gratifying result will be large de- 
crease in fuel consumption, increased efficiency, and last but not 
least, a spirit of hearty cooperation, which is now, unfortunately, 
too often lacking. 
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THE IMPROVED BAKER-PILLIOD VALVE GEAR 





One of the most important problems which the rapid locomo- 
tive development of the past few years has presented to motive 
power management in general is the consideration of the most 
efficient, practical and economical method for effecting steam dis- 
tribution, and in this connection it is of much interest to note 
that at the present time certain types of radial valve gears are 
viewed with particular favor as embodying excellent features 
toward securing the ends desired. 

A prominent example of this development is afforded in the 
improved Baker-Pilliod valve gear, manufactured by the Pilliod 
Company,* and which has been applied to many recently built 
locomotives. It is primarily designed to obviate the inherent 
defects which accompany the fixed or the shifting link, and to 
provide a simple manipulating and actuating device in combina- 
tion with the standard slide or piston valves. The service re- 
turns from where applications have been made indicate that 
higher speed is possible with this gear; that a reduction in run- 
ning repair costs has followed, and that more tonnage can be 
hauled with less fuel and water. 


re 


2 . 
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The old design of the Baker-Pilliod gear has been fully de- 
scribed and illustrated in this journal,} and its underlying prin- 
ciples, which of course, still apply, are no doubt fully understood, 
but before proceeding with a comparison between it and the 
present design it may be well to mention the subject of radial 
valve gears in general, in order to better make apparent how 
ordinarily existing defects have been overcome in this arrange- 
ment. The name radial valve gear has been applied to a number 
of reversing gears differing widely in general appearance and 
detail, but alike in basic principle, inasmuch that they all derive 
the mid-gear motion of the valve from some source that is equiv- 
alent to an eccentric with 90 deg. angular advance, and that they 
combine with this motion another equivalent to that of an eccen- 
tric with no angular advance. 

Well-known examples of this design. are the Walschaert, for 
which in this country the enormous increase in the size of locomo- 
tives was largely responsible; the Joy, which is extensively used 


*20 Church Street, New York. 
~ See AMERICAN ENGINEER, January, 1909, page 32. 


known. 
especially the former, it is nevertheless fully realized that there 
are certain errors in their design, the presence of which cannot 
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IMPROVED BAKER-PILLIOD DESIGN OF VALVE GEAR AS APPLIED TO A CONSOLIDATION LOCOMOTIVE 





in England and on the continent, and others not so generally 
Despite the popularity which these gears now enjoy, 


be disputed. For instance, the slipping of the link block is a 
source of error in all motions, whether the radial link is fixed 
or shifting, but it is much more prominent in the latter case, 
arising from the much longer are in which this form of link 
travels in comparison with the arc described where the link 
oscillates upon a fixed center. 

This is the principal disadvantage of the Walschaert gear, 
and there is theoretically another in the fact of its constant lead, 
which may become apparent when the motion is applied to a 
locomotive intended to be operated at any considerable range of 
speed. In addition to the presence of the former defect in the 
Joy motion it has further disadvantages, arising from the number 
of its parts and joints liable to wear loose; more connecting, 
or main rod failures, and the interference which the vertical 
play of the main axle on a rough track exerts with the regular 
steam distribution. 

It was to overcome these objectionable features that the Baker- 
Pilliod valve gear was originally designed. One of these inti- 
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mately associated with the Walschaert is link block slip. It will 
be noted that the motion is pinned throughout; that the link is 
eliminated, and with it the error in the motion which is identified 
with link block slip. This is one of the most interesting features 
in this gear and particular stress is laid upon its unquestioned 
advantages. It might be added in this connection that all pins 
are in double shear. They are taper fitted, amply keyed, and 
equipped with castellated nuts, and every pin is so exposed that 
it is easily accessible for removal. 


The improvements which have been made in the old design 
were by reverting to the original Baker patents, and by certain 
changes and valuable re-arrangement of details, which through 
comparison will become readily apparent. These have eliminated 
the original cumbersome character of the motion, and have estab- 
lished many features of advantage in construction which here- 
tofore have been lacking. 

The frame is now made in one piece instead of two, and the 
same casting serves for either side of the engine, replacing four 
castings which the former design necessitated. Another clever 
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idea in connection with this part, and which has been well 
developed, was to provide the frame with an extension which 
will permit it to be used on a great variety of engines. It will 
no doubt be recalled that in the old design each locomotive class 
had to carry a special frame, therefore an important move has 
been made toward standardization. 


This is also noticeable in connection with other parts of the 
gear, particularly the bell crank, of which formerly a variety had 
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instead of on the inside, as was formerly the case. The yoke 
itself has not been neglected in the general betterments which 
have been accorded the motion, as it now lies forward in the go 
ahead position instead of backward, which was an unique and 
somewhat questionable characteristic of the former arrangement. 

Special attention has been paid to the alignment of the gear in 
general. This is quite clear after a superficial study of the parts, 
which will plainly show that everything :s centrally hung except 
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GENERAL ELEVATION AND PLAN OF IMPROVED BAKER-PILLIOD VALVE GEAR 


to be used, on account of valve travel, while now it is possible 
to obtain sufficient travel and use the same bell crank for all 
classes. The new design of the latter, which is centrally hung 
from the frame, carries two vertical arms instead of one, and its 
position has been shifted forward so that the vertical arm con- 
nects to the gear connection rod, while the horizontal arm is on 
the center line of the gear. 

A very important change has also been made in the combina- 
tion lever which has been removed from the frame and hung 
between the two vertical arms of the beil crank. This arrange- 
ment greatly reduces the work formerly imposed upon the 
combination lever, as it no longer carries the weight of the 
back end of the eccentric arm and the front end of the eccen- 
tric rod, and it permits the use of a straight form lever similar 
to that employed in the Walschaert gear. Thus the new design 
materially improves this part, and dismisses the wear of the 
former bell crank pin, which in the old design of bell crank 
combination lever was an endless source of annoyance. 

One of the most vexatious questions connected with the former 
gear was that of eccentric rod angularity, which, although not 
particularly prominent when a long rod could be used, was 
quite noticeable with the short rod which was often necessary. 
The bad effect of this feature has now been done away with by 
the use of the gear connection rod, formerly called the gear 
valve rod, through which it is possible to drop the front end of 
the eccentric rod to a point sufficient to minimize or eliminate 
all angularity. The gear connection rod also dispenses with the 
former eccentric arm, thus removing a part from the mechanism. 
it now connects the bell crank with the lower end of the radius 
bar, and continues on down to connect with the front end of the 
eccentric rod. 

With the old gear the tumbling shaft was of the rocker arm 
design, as the direction of motion of the reverse lever had to be 
reversed. Now that this is no longer necessary the reach rod is 
straight from the yoke to the reverse lever, and furthermore 
tthe reach rod connects with the top of the yoke at the center, 





the combination lever, and the reason advanced by the manu- 
facturers for this exception is because this means is used to get 
from the center line of the eccentric rod to the center line of 
the valve. If there is to be any twisting motion at all in this 
gear as now improved it appears that the combination lever will 
be the only part to be effected, whereas in the original design 
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CROSS SECTIONS THROUGH VALVE GEAR 


undue stresses were imposed on many of the vital working parts. 

In their effort to thoroughly enhance the value of the new 
arrangement the Pilliod Company have not. neglected the small 
details which so often become subjects of criticism. This is 
well exhibited in the care taken to provide an adequate oiling 
system, wherein every bearing, regardless of how much move- 
ment it may have, is equipped with an oil cavity which is integral 
with the part. On the larger bearings this cavity is very long, 
and there are two oil holes for proper distribution. This is a 
strikingly different arrangement from that of the old gear which 
was equipped entirely with loose oil cups, or mere oil holes. 
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It may be said also that the re-arrangement of parts embodied 
in the new design obviates the necessity of so many oil holes, 
and they are consequently greatly reduced. 

As has been mentioned, the new design does away with the 
curved path of the front end of the eccentric rod, which in its 
original form was an irregular circle, transforming it into an 
arc, which permits the valve events to be more nearly square in 


be erected more economically from concrete, and plans were 
made accordingly. A test of the soil showed that it would 
either be necessary to put in large spread concrete footing under 
the piers carrying the large buildings with traveling crane loads, 
or to drive concrete piles, and it was eventually decided to adopt 
the latter plan. 

Among the features of this complete plant are machine and 














HIGH SPEED LOCOMOTIVE FITTED WITH THE IMPROVED BAKER-PILLIOD VALVE GEAR 


all positions, back up as well as go ahead. It is also possible 
to equalize the port openings in full gear which could not be 
attained before these improvements were made. It can be readily 
seen that the Baker-Pilliod will produce a greater range of 
valve events by reason of permitting numerous modifications. 

In view of the fact that this device demonstrates satisfactorily 
that the motion of a slide valve can be perfectly controlled, and 
the length of stroke varied, without the intervention of a radial 
link, a real gain in the economical use of steam has been made. 
The ideal valve gearing for a locomotive must have the element 
of rigidity in a marked degree, and at the same time possess 
that flexibility of adaptation essential to the requirements of the 
service. These features appear to be happily realized in this 
construction, in the re-design of which the fact was borne promi- 
nently in mind that the best use of steam pressure is possible 
only when under perfect control. 

















NEW SHOPS AT EMPALME, MEX. 





SOUTHERN PACIFIC R. R. OF MEXICO. 





The general shops of the Sud-Pacifico de Mexico, herein 
illustrated, are located at Empalme, Sonora, the junction of this 
railroad and the Sonora Railway. About five years ago, when 
construction of the Cananea, Yaqui Railroad was started at a 
junction with the Sonora Railway, five miles east of Guaymas, 
the present site of Empalme was a waste covered with cacius, 
with not a single improvement except the bare lines of an old 
railroad. To-day it contains an up-to-date shop plant, equal to 
any west of the Rocky Mountains, and a modern American town 
site with first-class quarters for the company’s employees. This 
rapid growth was due to the aggressiveness of Epes Randolph, 
who has been instrumental in the laying out and construction 
of the Southern Pacific road through Western Mexico, and who 
deserves practically all the credit for the road and the fine shops 
at Empalme. The selection of the location was not only because 
Empalme is central with reference to the lines north and south, 
but also on account of the climate, which, tempered by a con- 
tinuous cool breeze from the Gulf of California, is said to be 
the most pleasant on the Mexican west coast. 

Plans for the shop and construction were started about thre« 
years ago, and the first building completed was the twenty-eight- 
stall roundhouse. In this stone obtained from the company 
quarry 1% miles from Empalme, was employed, but this 
construction proved that the rest of the buildings could 


erecting shops, boiler and blacksmith shop, material shed, bolt 
shop, flue shop, foundry, pattern shop, car and paint shops and 
mill. No detail was omitted to have the shops adequate to take 
care of locomotive, passenger and freight car repairing and 
rebuilding, and they are also equipped as a manufacturing plant, 
making them, to a large extent, self-supporting. Work is also 
to begin shortly on the erection of the dry lumber storage build- 
ing and a dry kiln. 

Particular attention has been given to labor and time saving 
devices. Cranes, push car tracks, turntables, floor air jacks, air 
hoists, etc., have been provided wherever considered practicable, 
and a telephone system connecting all shops, offices, stores, etc., 
is installed. A general fire alarm system, with fire alarm boxes 
located at suitable places about the shops and connecting with 
the power house, is provided for. An independent fire line with 
hydrants has been installed and is used only in case of fire or 
fire drill by the shop fire department, thus insuring piping in 
good condition that will stand high pressure in case of fire, and 





APPLICATION OF DIRECT MOTOR DRIVE TO MORTISING MACHINE 


eliminating the dangerous practice of allowing general service 
and other taps to be connected to the fire line. All buildings 
are exceptionally well lighted, and, to eliminate the disagreeable 
feature of the strong sunlight, factory ribbed glass is used 
throughout. The coal storage has a capacity of ten thousand 
tons, the coal being dumped from an elevated trestle. 

The shops are electrically driven throughout, power being fur- 
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nished from a central power station, which is a handsome rein- 
forced concrete structure 88 feet wide and 106 feet long. This 
building is divided longitudinally by a wall extending its full 
length, separating the engine and the boiler rooms. The engine 
room floor is about five feet above the boiler room floor, which 
provides for a basement to accommodate 


This idea originated on the Erie in June, 1908, when it was 
decided to establish courses, not with the object in view 


to make mechanical engineers out of shop workmen, but to 
inaugurate an apprentice system to train its students to com- 
petency and skill in the mechanic arts, and also to interest in 





condenser, air pumps, hot well, boiler wash- 
ing, general service, hydraulic and fire 
pumps, steam and exhaust headers, and all 
piping. In the power house there are two 
Westinghouse 200 kw., three-wire, 250 volt 
D. C. engine type generators direct connect- 
ed to reciprocating engines. 

There are about 200 Westinghouse type 
“S” motors, from 1 to 50 h. p., operating the 
various wood and iron working machinery 
in the different departments. The machines 
are all direct driver and the necessity of 
overhead belts and line shafting is precluded. 
By means of the adjustable speed motors 
that are used, the speed control of the dif- 
ferent machines is extremely flexible; and 
hence, a considerable gain in the productive capacity of the ma- 
chines is made. The flexibility of control is especially advan- 
tageous in the machine shop. 











SUCCESS OF THE ERIE’S APPRENTICE SYSTEM 





The development of the Erie Railroad’s system for the tech- 
nical training of apprentices is proceeding rapidly, and before 
long will include practically all points on that system where a 
sufficient number of apprentices are employed to make the estab- 
lishment of a school consistent. Those now in operation are at 





HEAVY SLOTTER WITH DIRECT ELECTRIC MOTOR DRIVE IN THE 
EMPALME SHOPS 


Meadville, Pa.; Susquehanna, Pa.; Dunmore, Pa.; Fiornell, N. 
Y., and Port Jervis, N. Y., and 317 young men are receiving 
the benefit of a thorough practical course of education without 
cost to themselves. 





GENERAL VIEW OF THE EMPALME SHOPS OF THE SOUTHERN PACIFIC R. R. OF 





MEXICO 


business, loyalty to the railroad, and familiarity with Erie stand- 
ards and methods. 

When the schools are open, between September 3¢ and June 
1, the apprentices are required to attend the classes four hours 
per week; two hours on each oz two different days during work- 
ing hours, and for this time they are paid as though on the 
regular hourly shop rate. Instruction covers the fundamental 
rules of arithmetic, common and decimal fractions, proportion, 
simple problems in interest, tables and weights; the elementary 
principles of plain and solid geometry, mechanical drawing, 
practical and theoretical mechanics, and instructions in standard 
practices pertaining to the construction of cars and locomotives, 
as well as lessons in their successful and economical adminis- 
tration. 

There is no doubt regarding the fact that the apprentices of 
the Erie fully appreciate their opportunity to receive a free 
technical education, one which supplemented as it 1s by daily 
practical experience in modern shops equipped with up-to-date 
tools, is really more valuable to them than a technical school 
or college could afford. Fifty-one young men have already 
completed the course and received certificates, and as an instance 
of loyalty to their alma mater it may be mentioned that all but 
three are now in the Erie employ as skilled mechanics. 








FrencH Raitway 10 BE ELEcTRIFIED.—The electrification of 
existing steam railways is being pursued with activity in France. 
One of the latest electrifications is that which the Midi- Rail- 
way of France will make in connection with the Montrejeau- 
Pau portion of the Toulouse-Bayonne line. The portion to be 
electrified has a length of some 70 miles; the country is very 
hilly and the line has a number of steep gradients, one of 3% 
per cent. being above seven miles in length. This is the largest 
scale upon which electrification of existing lines has been at- 
tempted in France, and the results will be watched throughout 
Europe with no little interest. Later the electrification is to be 
extended to the entire Toulouse-Bayonne line, a distance of 200 
miles. 


TELEPHONE TRAIN DispatcHinc.—G. K. Heyer, telephone en- 
gineer of the Western Electric Company, is authority for the 
statement that fifty-one railroads in the country, having a mile- 
age Of 35,000, are now using the telephone for train dispatching. 
The telephone is rapidly replacing the telegraph, and a number 
of the larger systems are making tests on their important. divi- 
sions. 


BroNZE For BEARINGS.—In a series of tests conducted by Itahan 
engineers it was found that bronzes high in tin were too hard for 
use as bearings and that only those containing 10 per cent. or 
less were suitable. 
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NEW LIVE STOCK CAR 





PENNSYLVANIA RAILROAD. 





After devoting years to the development of the most suit- 
able design for a standard stock car, the Pennsylvania rail- 


inside have been rounded or countersunk, and all edges on side 
doors and interior walls with which the stock may come in 
contact have been rounded or chamfered. The floor is rough, 
in order to afford a firm foothold for animals, and being of 
oak on a steel underframe the possibility of sagging is elimi- 
nated, a feature when present which has resulted in many 

















STANDARD STEEL UNDERFRAME STOCK CAR 


road, in its class “KF,” appears to have solved the problem 
with one which, while answering all service requirements, at 
the same time embodies many additional safeguards for the 
protection of the stock. 

This feature is particularly prominent in connection with 
the interior construction. All bolt heads and nuts on the 
































INTERIOR VIEW OF STANDARD STOCK CAR 


accidents to stock in transit though falling with the jerk of 
the train. 

Hay racks within the car extend from end to end, thus per- 
mitting feeding in transit, and the car has end sliding doors 
and handholds on bottom of carlins in order that attendants 
may enter. The roof of the standard stock car is of twoply 
thickness, and the upper portion of the hay racks and the 
ends of the car are boarded solidly to keep out all rain or 
snow. The trucks are fitted with graduated springs. The un- 
derframing, body, trucks and equipment follow the Pennsyl- 
vania railroad’s specifications for 100,000 lbs. capacity cars 
with little variation. The general dimensions are as follows: 


I REE PIN 65, Nise Ber 3 DKS 10 So wis wle.S Wem wk Hae 88 ft. 6 in. 
ene MEI COWCE WDUG s 6. accs ces 0cscdseesenestéveeceees 36 ft. 1134 in. 
NI Ao) 55 learner ns wae Mie sie eid Stab elo a Owe sels ee deENS 35 ft. 11% in. 
os a anal e Mel eg ws gas has eS Wa REO W A KES OReERE 8 ft. 5% in, 
I NS Sams a RG KEN CWRU wR ben 66ee sds asew ee 9 ft. 10 in. 
Height inside, floor to carlin, at side plate.........ccccccsecses S ft. % in. 
ee SOOT ET eC CeT ET OTT CeCe ee Ce 3 ft. 634 in, 
Sameer Crnih Ens £O CUMMIE BORIG. 6 0. cccccc cc cecanccsevcce 12 ft. 85% in. 
ceeiemt tram Tail £0 46D Of DEANE BURT. 6.cc. cc ccccceccsecvees 18 ft. 256 in. 
Distance from center to center of trucks.........ccsccseccccces 28 ft. 6 in. 
eee FE PEPE CREE PEE TTC CER CRC CCRC CETTE ET Te 5 ft. 6 in, 
NSE REL OETE LEU Ter 6 ft. 5 in. 
CE SE eC eer re ere ee Teer ee 5% in, x 10 in. 


A model of this car was exhibited at Washington, D. C., 
October 10-15, on the occasion of the First International 
Humane Conference in America. 








EFFICIENCY IN SHOP OPERATIONS. 





It is generally conceded by managers of industrial as well as 
railroad shops and enterprises that high efficiency in equipment, 
in the methods employed, and also in the men, is one of the 
most desirable qualities to be attained. But the measure and 
development of efficiency and the remarkable results that must 
follow its cultivation have been clearly understood by but tew. 
By those who are in a position to take a broad view of the 
situation it is clearly recognized that managements are generally 
realizing that the old methods are proving inadequate to present 
requirements, and that new ways are fast becoming a necessity. 
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This general subject was briefly discussed by H. F. Stimpson 
in a recent article in the Jron Age, and in commenting upon ex- 
isting conditions he said: 

“In the first place we must realize that the management of in- 
dustrial enterprises is in a state of evolution. The tremendous 
growth of the past few years has caused certain previously sat- 
isfactory methods to become inadequate to present needs. Many 
details which in the days of smaller affairs could be absorbed by 
personal inspection and mentally stored for use when needed 
must now, because of their very volume, be made matters of 
record. 

“The character of these records has much to do with their 
value. Because financial records are so ancient they have ex- 
erted an undue influence upon the character of all other records. 
While under our present civilization the ultimate object of indus- 
trial operations is to create financial profits, there are many 
highly important records which cannot be adequately expressed 
in terms of money. The business of manufacturing consists of 
a repetition of mechanical operations. Mechanical operations 
necessarily involve considerations of weight, distance, time and 
effort, but not of money. 


“The reason for the failure of so many cost systems to serve 
the desired end is that they are based upon a wrong unit. These 
systems become useful only beyond a certain point. Other sys- 
tems have been the result of a blind craving for aid, but being 
without broad underlying principles and not properly tied to- 
gether and simply, in many cases, disjointed attempts to improve 
isolated details, they too have failed. The result is that at- 
tempts by specialists to improve industrial conditions have been 
often looked upon with suspicion and this is not altogether with- 
out reason. ‘These very failures, however, have drawn the at- 
tention of men in certain lines of engineering to the rapidly 
developing needs of manufacturers. They have attempted to 
solve the problems by the use of engineering instead of by 
accounting methods, and the results which have been attained 
prove conclusively that a material advance has been made.” 

In view of this understanding of the present conditions and 
in discussing what efficiency really is, the old definition, “The 
ability to produce certain results,” is employed, which at the 
very outset necessitates the existence or creation of a standard 
of measurement. And the author continues: 

“This perception of efficiency, therefore, is correct only in 
proportion to the precision of the standard which must be accu- 
rately developed from data which are not only exact, but com- 
plete.” 

An example is given of a machinist, believed to be operating 
at very high efficiency, who was observed while turning a large 
shaft. His cut, feed and speed were beyond criticism, but when 
the shaft was finished he had to spend half as much time in 
hunting up a chain and pad to remove it from the lathe as he 
had taken for turning it. This reduced his actual efficiency 
from 100 per cent. down to 87 per cent., yet the man was not at 
fault, as his normal work was to operate a lathe and not to 
hunt for things which should have been provided for him. The 
points to be observed here are not only the importance of a 
standard of measurement, but that the efficiency of a mechanic 
depends largely upon his surrounding conditions over which he 
has no control, and which in turn depend mostly upon the effici- 
ency of the management in securing the proper equipment. 
Finally this ability of the management in securing equipment 
depends to a great extent upon the efficiency of the records in 
showing clearly what increase in output and consequently in 
profits will result from improving the conditions, thus justifying 
the required expenditure. From this it is to be seen that the 
true standard consists of not the possibilities under existing 
condiions, but the possibilities under other and more desirable 
conditions. 

The opposition offered to progress in this respect by man- 
agers in general, immediately controlling the records and con- 
ditions, but who should be the prime source of efforts towards 
increased efficiency, is exceedingly great, yet not altogether 
surprising, the author continues, for the following reasons: 

“There is a widespread fallacy that so-called practical expe- 
rience in the manual operations or technical processes of a 
business is the chief essential to success in its management. 
This is due to the fact that perfection of workmanship, of 
which he knows much, is more important in the eyes of the 
artisan than the actual cost of the operation, of which he knows 
little, or than the causes of this cost, of which he knows less.” 


The source of the highest degree of efficiency in a shop is 


unquestionably in the efficiency of its executive methods. 


The necessity and value of a proper measurement of time, as 
a guide not only to the executive but to the workman as well, 
is most important, and the establishment of a correct standard, 
for this time measurement, although often very difficult, should 
be the first step in the attempt to increase the general efficiency. 
Every item of time can be divided into two parts: A standard 
or necessary time and a more or less preventable waste which 
later is the easier of the two to determine with a little careful 
study. 

In regard to the bonus system as a means of increasing effi- 
ency Mr. Stimpson says: 


“The principal merit of this motive lies in the fact that imme- 
diate personal gain is the strongest incentive to immediate per- 
sonal effort. It operates just as strongly on the employee as on 
the employer. Hope of promotion is too vague and the actual 
chances too limited to exert much pressure, but an extra sum 
in the pay envelope—or better still, in a separate one—for the 
disposal of the “old man himself,” wi!l do wonders. To be 
most effectual a bonus must begin not at the point of standard 
efficiency, but at the point when average efficiency ceases and 
extra effort begins; and it should increase on a curve faster and 
faster as the point of standard efficiency is neared, because the 
accompanying effort will be correspondingly greater.” 

The same efficiency methods can and should be applied from 
foreman up to and including the highest official. Under ordi- 
nary circumstances, the workman in need of material, tools, or 
instruction, is content to depend largely upon the foreman, be- 
cause he reasons this is his duty, as he himself is not paid for 
these things, but with the proper bonus system and on standard 
time he makes vigorous demands to the foreman when any- 
thing is wanting to enable him to do his best work. The fore- 
man does not resent this—as would ordinarily be the case—for 
his efficiency is determined by the combined efficiency of his 
men upon which also his own bonus depends. In this way all 
defects which were previously hidden trom the superintendent 
are now brought to his attention and he welcomes them for the 
same reasons that actuated the foreman, all this resulting in 
hearty co-operation of foremen and workmen and a high gen- 
eral efficiency. 

The value of fully planning the apportionment of productive 
time by a special department before incurring any operating 
expenses cannot be too strongly emphasized, because in appor- 
tioning the different parts of the product, this value has long 
been well understood by engineers and designers. It is pos- 
sible, but only to one trained in the particular art, to schedule 
the different operations on all the parts of the product, and to 
combine these time studies on a chart which will show the dis- 
position to be made of all men and machinery, thus giving the 
superintendent and foremen the advantage of the same pre- 
disposition of time that they now have of material. In this way 
the foremen are enabled to order material in time and intelli- 
gently, thus not only simplifying the work of the shop trans- 
portation department, but also aiding the purchasing department, 
and finally enabling the sales department to make delivery prom- 
ises which mean something. 

As a result of a number of close investigations, the facts show 
that the inefficiency in manufacturing which exists more or less 
generally, in spite of the prevailing impression to the contrary, 
is only about one-fourth due to the things over which the em- 
ployees have control and three-fourths to conditions imposed 
upon them by the management. So-called welfare work is a 
highly creditable and necessary line of effort in removing ob- 
stacles and producing cheerful conditions for the workman, but 
some incentive is necessary in addition to induce him to make 
the best possible use of the facilities when they are provided. 
Successful efficiency methods to provide this incentive, how- 
ever, can be developed and installed only by one trained in this 
direction who has previously made a careful study of existing 
conditions. But after being actually put in operation, they may 
gradually be relinquished into the control of those who have been 
educated in the process of installation with some hope of suc- 
cess for their future operation and for the maintenance of the 
resulting increased efficiency. 
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Pacific and Consolidation Type Locomotives 





SOME VERY POWERFUL FREIGHT AND PASSENGER LOCOMOTIVES DESIGNED IN THE OFFICE OF THE 
MECHANICAL ENGINEER OF THE CHICAGO, MILWAUKEE & ST. PAUL RAILWAY AND BUILT IN 
THE WEST MILWAUKEE SHOPS OF THE COMPANY 





It has long been the custom of the motive power depart- 
ment of the Chicago, Milwaukee & St. Paul Railway to design 
many of its own locomotives. The latest examples of this prac- 
tice, consisting of anew Pacific type and a consolidation type, are 
being built in the West Milwaukee shops of the company and 
are, therefore, throughout, a home production. To J. F. DeVoy, 
former mechanical engineer, now assistant superintendent of 
motive power, is due the principal credit for the work of design- 
ing. An inspection of the photographs and drawings given here- 
with show the particularly attractive appearance of both types 
and also indicate the remarkable simplicity and ruggedness that 
characterizes the arrangement throughout. 

A careful study of the dimensions will show that while it has 


1877 horse power. At 50 miles per hour on a straight, level 
track the horse power required per ton is 1.79, which gives a 
total tonnage that the locomotive can handle under these condi- 
tions at this speed, of 1042, including the weight of the locomo- 
tive itself. It can therefore handle about 900 tons behind the 
tender. This would be about 18 cars of the average weight of 
chair and parlor cars, showing that it will be able to maintain this 
speed with the train required on a level track. Since the average 
speed for the total distance is less than 40 miles per hour, it 
apparently is well suited for this particular service. 

In connection with the boiler of this locomotive it is interesting 
to note that the experimental locomotive of the same type,* put 
into service by this company about five years ago, and equipped 
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been clearly recognized that boiler capacity is the governing fea- 
ture in any locomotive, particularly those in passenger service, 
these engines are well balanced between the boiler and cylinder 
capacity. The total number of square feet of heating surface 
divided by the volume of cylinders is in the case of the 4-6-2 
type, 290.49 somewhat below other designs on our records, carry- 
ing the same steam pressure, but still not unusually low. It is 
also to be remembered that this balance has been decided upon 
in view of the experience gained by designing several other 
examples of this same type, which have been in service for some 
time. It should also be noted in this connection that the pas- 
senger boiler includes a combustion chamber 3 ft. long, having 
53 sq. ft. of heating surface, which, while it largely reduces the 
total heating surface that would be given if the same space was 
filled with tubes, is probably equally valuable for evaporation. 

In the freight locomotive the heating surface to volume of 
cylinders is about 234, being in about the same relation to cus- 
tomary ratio as is the one on the passenger design. This boiler, 
however, does not have a combustion chamber, and its compara- 
tive small heating surface is due to the short length of tubes, 
these being but 14 ft. 6 in. over tube sheets. 

Considering first the passenger locomotives. While these are 
designed for service at various points throughout the whole sys- 
tem, including the coast lines, probably their heaviest duty is 
represented by the service between Chicago and Milwaukee, a 
distance of 85 miles, in which the maximum grade is .6 of one 
per cent. The time in this service is two hours and ten minutes, 
including a number of stops and slow speeds. Trains on this 
livision sometimes run as high as 18 parlor and chair cars. 

In view of this service, it is interesting to investigate the 
lesign for capacity. Assuming an evaporation of 12 lbs. of water 
ver square foot of heating surface per hour, the boilers will fur- 
nish 46,920 Ibs. of steam per hour. If the steam consumption 
per indicated horse power is 25 lbs. the locomotive will deliver 
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with a long, narrow firebox which attracted considerable atten- 
tion at that time, has apparently not proved to be the success 
anticipated. That locomotive had 23 by 26 in. cylinders and 
carried 200 Ibs. steam pressure, the wheels being 72 in. in 
diameter. The ratio between the grate area and total heating 
surface was 94.5. In the present design with the same diameter 
of cylinders and 2 in. greater stroke, same steam pressure, and 
wheels 3 in. less in diameter, the total heating surface has been 
increased over 1514 per cent., and the grate area 36% per cent., 
the ratio of the two now standing at 80.12, which is well above 
the average for this type of locomotive. In considering this 
feature, however, it should be remembered that the grate area 
and all ratios concerned with it are dependent upon the quality 
of fuel that is being burned, and while the narrow firebox loco- 
motive was designed for a particular service in a particular sec- 
tion and was reported to satisfactorily fill the requirements, the 
present locomotives are intended to be widely distributed, a num- 
ber of them running in a district where semi-bituminous coal 
will have to be used. Investigating this feature on the basis of 
the B. D. factor (tractive effort multiplied by diameter of 
drivers divided by total heating surface) and comparing it with 
locomotives designed for use on roads in the same vicinity, and 
of about the same size, it will be found that when allowance is 
made for the effect of the size of drivers on the tractive effort 
it represents about the average of what is considered good prac- 
tice for that region. The 22 by 28 in. Pacific type on the Bur- 
lington with 74 in. drivers has a B. D. factor of 605. A 23 by 28 
in. on the Alton, with 80 in. drivers, gives 618. A 23 by 28 in. 
with 75 inch wheels on the Northwestern has a factor of 548 
A balanced compound on the Northern Pacific with 220 Ibs. 
pressure, 69 in. wheels, gives a factor of 720, and the same ratio 
for the locomotive built about five years ago, mentioned above, 
is about 690. 


* See American Encoineer, March 19, 1905, page 74. 


aft ora 


FN RE 


moe 


RAILS 


. 
‘ 
f 
: 
i 
; 
4 
= 
4 
t 








H 
| 





NovEMBER, 1910. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


450 


‘AU ‘d ‘LS B‘W ‘DO AHL AO SdOHS AIMNVMTIN LSAM AHL LV LTIINA ONIAGM FAV ! 














NOISAd SIHL JO YAAWON ADAVT V “AAILOWODOT AdAL 0-9-2 AO SNOILDAS GNV NOILVAATA IvaaNad 


















e9——_- 99 — -—9—-- -——— ot 





H0»— -—sie--,00---sl<—-— W—- 


ie 7) 








49 


“ 








: Of X £% 
“4 
Z siapurfAg 


7: 





; @A[VA UOT FI 
“ 





~ 


2 Fis) 








‘ 





‘a ‘OZ 89qNL lab 


eqny 1240 “ee 














a 


839948 

















GENERAL ELEVSseven On 





NoveMBER, 1910. 











A radial stayed conical type boiler is cinbons very pavers to 
the design used on the same type locomotive in use on the 
Northern Pacific Railway.* The principal difference is in the 
length of the flues, which in this case are 19 ft. in place of 16 ft. 
g in. A liberal depth of throat is provided, the bottom of the 
mud ring being 2514 in. below the barrel. The side water legs 
are 4 in. in width and the inside firebox sheet is vertical, while 
the outside sheet has a decided inclination outward, the width 
of the water leg at the turn of the crown being 634 in. The 
combustion chamber is stayed by staybolts instead of plates and 
the firebox has four 3 in. arch tubes. 

Reference to the illustration showing the general elevation 
and cross section will make clear all other features of the de- 
sign and the general dimensions are given in the table at the 
end of the article. 

Investigating the design of the freight locomotives on the 
same basis as used above in the passenger engines, and assum- 
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VALVES. 
ME WA deendadeadenuws acne sonkeosakeaunewenews Piston — 
REP ed Geewkedecedacceeceeeescedecesautdates 14 in. in. 
MONIES sc ic vadadeecancscsdudaceswaceneeer 6 in. Pry in. 
CE Ts bed encecckecndicecdevescenentdwauseds 1 in. 1 in. 
RI GN ag hardin daiaececccccccanscddueceeeun % in. 0 in, 
PEE OT ETE TEC CCE COLE TO ee Y% in. % in, 
WHEELS 
Driving, diameter over tireS........-+.sesesseeee 69 in. 63 in. 
Driving journals, main, diam, and length...10% x 12 in, 10 x 12 in. 
Driving journals, others, diam. and length...10% x 12 in. 9% x 12 in. 
Engine truck wheels, diameter............eeeeeee. 36 in. 33 in. 
Engine truck, journals Wietcecepeddasiaenees 6% x 12 in. 6% x 12 in. 
Trailing truck wheels, diameter................0.- 43 in. —— 
RE CREE, SOUNEN sac ccc ivcccvcceeennd 84% x 14 in 
BOILER. 
SR atelsasei dae dedacesetaeeetscaeeanuenuue Straight Straight 
Working pressure .........cccccccccccccccceceetOO IDG. 200 Ibs. 
Outside diameter of first ring..........ccccccecces 72 in. 75% in. 
Firebox, length and width............ 107 1/16 x 65% in. 107% x 65% in, 
Pisebont: plate, CRIGMOORs «5c ccc cccctecseccscens %in- *% & 5/16 in. 
: ae ‘ F, 4% in. 
Pivebon,; Water Gp6GGs ccc. cccceses F. 4%, S. & B. 4 in. S. & B. 4 in. 
Tubes, number and outside diameter...........369—2 in, 421—2 in. 
Pi MN a ha cat ddaidenecesaceeenecuccweueees 19 ft. 14 ft. 6 in. 
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ing an evaporation of 12 lbs. of water per square foot of heating 
surface per hour and a steam consumption of 30 lbs. of steam 
per h. p., at 10 miles per hour, it is indicated that this locomo- 
tive will be able to handle about 3,000 tons behind the tender up 
a .6 per cent. grade at a speed of 10 miles an hour. Since the 
tonnage trains between Chicago and Milwaukee are rated at 
about 2,600 tons and the average speed to be maintained is little 
more than 10 miles per hour, it is evident that this engine in 
that service will have a reserved capacity. An inspection of the 
various ratios indicate that it is well within the point of what 
is generally considered good practice for locomotives in this 
service. 

There is nothing particularly unusual or novel in the general 
design, the features of which are clearly shown in the illustration. 

It is planned to build 70 of the passenger locomotives, which 
are known as class F-3 and 75 of the consolidation engines, class 
C-2, at the Milwaukee shops. A number of these have already 
been turned out and are in service. The indications are that 
both classes are more than capable of filling the specifications. 
The general dimensions and other information are given in the 
following table: 


GENERAL DATA. 


CES i rev cacicetsasddcevacecewaenseneecens 4 ft. 8% in. 4 ft. 8% in. 
DUNE on 6cktindedckeeededcteeceaqwadeecewedts Passenger Freight 
er ee eee rer sit. Coal Bit. Coal 
Fe. PUNT ITT TUTTE eee Ce 36,500 Ibs, - 42,800 Ibs. 
Weight in working order.........ccccecceces 248,800 Ibs. 215,700 Ibs. 
WOME GR GrICOTE so ccc cc cccccccseccenscseas 160,100 Ibs. 189,200 Ibs. 
Weight on leading truck. ........cccccccccces 46,000 Ibs. 26,500 Ibs. 
Weight on trailing truck........+..sseeeesees 42.700 Ibs. amas 
woe of engine and tender in working order.383,350 Ibs. 350,250 Ibs, 
Wheel base, driving .........0ee0. saedtawkeguuns 14 ft. 17 ft. 6 in. 
Wheel base, total........seeceeeeeeeeeeeeees 35 ft. 7 in 26 ft. 7 in. 
Wheel base, engine and tender............ 67 ft. 1% in. 60 ft. 2 in. 
RATIOS. 
Weight on drivers + tractive’ effort............es00. $ 39 4.42 
Total weight + tractive effort..........ceceeceesees 82 5.04 
Tractive effort X diam. drivers + heating surface. “eal. 56 800.30 
Total heating surface + grate area.........2e.eeees 80.12 69.04 
Firebox heating surface ~ total heating surface, %..4.58 6.37 
Weight on drivers + total heating surface.......... 40,95 56.16 
Total weight + total heating cariies Raeecenckiad aud 40.95 64.02 
Votemie Bet CoUGers, G0. Fhe cc ccccccccscccwccess 13.46 14.40 
Total heating surface + vol. cylinders............ 290.49 233.97 
Goals O96R <P WEE: COUIIG a < cnccndtcccicacccccaces 8.62 3.38 
CYLINDERS. 
WD ~ pts andebaamntedasdeekdcnceeeedaaeceecaen Simple Simple 


a eT ee 23 x 28 23 x 30 


*See AMERICAN ENGINEER, October, 1906, page 394. 





& ST. P. RY 
Baoan GUENOG, CHER ds 6c vcccccccccscsoeuan 3,651 sq. ft. 3,178.5 sq. ft. 
FRCAGIee SUNINUE, EOONGis 66 cos cccedccecccuses 206 sq. ft. 195.7 sq. ft. 
Heating surface, comb. cham................-..53 sq. ft. 
pe a errr rrr err ce 3,910 sq. ft. 3,369.2 sq. ft. 
CN I ia ccd deceschsccccdedseusddanadas 48.8 sq. ft. 48,8 sq, ft. 
Smokestack, height above rail.............. 14 ft. 9% in, 15 ft. 
Center of boiler above rail..........++e+eeeee- 9 ft. 4 in. 9 ft. 10 in. 
TENDER. 
WEEE shit ccackeuataccsensiawascacwetiaunan Waterbottom Waterbottom 
WEED. gb octcaadcaccaccudeededucue cvsnacuun 134,550 Ibs. 134,550 Ibs. 
Weeeees GINO gc cdenetacesudsaccecnneeenaa 38 in. 33 in. 
Journals, diameter and length..........+++-- 5 x 10 in. 5% x 10 in. 
Water CAPACIEY 2. eee ewe ceecccreccccccses 7,000 gals. 7,000 gals. 
Conk CHBGEEG occas vccsccccvcecevdcceeunaseeaes 10 tons 10 tons 








WESTINGHOUSE EXHIBIT AT THE ELECTRIC 
RAILWAY CONVENTIONS 


The exhibit of the Westinghouse Companies in connection with 
the Convention of the American Street and Interurban Railway 
Associations, at Atlantic City, was in their usual location in the 
main building, and was particularly conspicuous on account of 
the complete and varied nature of the operating machinery dis- 
played. 

A feature of great interest to those in attendance, and which 
attracted much attention, was the principal exhibit by the West- 
inghouse Traction Brake Company of a rack representing the 
complete equipment of a 10-car subway or elevated train of 
motor and trailer cars, which was most effectively arranged to 
clearly portray the operation of the latest clectro-pneumatic brake 
system. Another demonstration equipment represented the com- 
plete arrangement of brake details on a five car train fitted with 
the company’s type “A M M” automatic equipment for interurban 
service. 

The Westinghouse Electric and Manufacturing Company had 
on exhibition a complete working outfit of its new type “H L” 
multiple unit control for street and interurban lines. The ex- 
hibit also included the standard railway motors manufactured 
by the company, motors for shop machinery, transformers and 
incandescent lamps. The Westinghouse Machine Company and 
the Westinghouse Lamp Company displayed their products with 
equal attractiveness. 
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HOT WATER BOILER WASHING AND FILLING SYSTEM 





The use of hot water for washing and filling locomotive boil- 
ers meets with general approval in this country, and to perform 
this operation with economy and dispatch has resulted in the 
production of various boiler washing systems, both by the man- 
ufacturing firms and the railroads themselves. While these 
differ considerably in their individual development, the basic 
principle remains practically the same, and all designs exhibit a 
praiseworthy effort to avoid complexity and the multiplicity of 
parts. 

One of the most recent of these systems is that of the Cowles- 
MacDowell Engineering Company. It is a plant practically 
automatic in operation, and constitutes « continuous feed water 
heating system, one whose efficiency can be greatly increased 
through arrangements in the roundhouse which will permit the 
operations to be practically continuous, and with as few inter- 
vals of rest as possible. The accompanying diagram clearly 
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perature by its absorbing the heat from the blow-off, and it then 
passes into the reciprocal heater above the main heater where 
its temperature is raised to 180 deg. or higher, by its absorbing. 
the heat from the exhaust or live steam, both of which circu- 
late through the tubes in the heater. From this heater the refill- 
ing water passes to the roundhouse through a 3 in. or 4 in.. 
main that returns full size to the reciprocal heater, the water 
entering again between the tube sheets and circulating around 
same as in the first instance. Efficient circulation is secured by 
the large pipe, constituting with the heater a circulating loop as. 
shown on the drawing. Condensed steam in the reciprocal heat- 
er passes through a vacuum trap to the suction of the vacuum: 
pump and then into the main heater, in the same manner as the: 
condensation in the main heater. 

Exhaust steam is first passed through an oil separator to an 
end chamber of the reciprocal heater, and then through the 
tubes of this heater. Live steam enters the same end of the 
reciprocal heater as does the exhaust steam, and circulates 
through the tubes. There is a reducing valve on the live steam 
line, set at about 114 lbs., and the amount of live steam con- 
densed is relative to the temperature of the refilling water in the 
reciprocal heater. The latter contains a thermometer and water 
relief valve. The thermometer giving the temperature of the re- 
filling water, and the water relief valve is set relative to the pres- 
sure of the refilling water. 

Hot water is supplied through the washout heater which is 
supplied with a thermostat set at about 130 deg., and is either 
air or water operated. A spring opened diaphragm thermostat 
valve is set in the line entering an end chamber of the washout 
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DIAGRAM SHOWING PARTS 


AND CONNECTIONS OF 


illustrates the working of the system and its usual application to 
roundhouses. 

Blow-off water and steam is delivered first into the concrete 
blow-off basin, which with all the heaters is under g in. vac- 
uum, except when engines are blowing off. The hot vapor only 
of the blow-off water and steam is passed through the tubes into 
the main refilling and washout, heaters. The heat is practically 
all extracted from the blow-off water, and the dirty water and 
sludge are left in the blow-off basin to be passed to the sewer. 
Such of the hot vapor as may condense in the tubes of the main 
heater passes through a vacuum trap to the suction of the 
vacuum pump, and is then discharged into the main heater 
through a receiver and automatic pump where it adds to the 
heat and quantity of the refilling supply. Surplus blow-off steam 
is passed to the washout heater as later described. 

Water from the general water supply,—or treated water if 
such is used—is delivered into the bottom of the main heater 
between the tube sheets, under pressure from the general 
service pump, or from the city lines, or reservoir, as may be the 
case. In the first or main heater clean water is raised in tem- 


THE COWLES-MACDOWELL SYSTEM OF HOT WATER BOILER WASHING 




















AND FILLING 


the thermostat when the temperature of the washout water 
exceeds 130 deg. All waste water from the roundhouse, except 
that from toilet room, and including washout, spigot 
water, and down spout water, is drained to a large concrete res- 
ervoir near the heater house, where it is used for washout pur- 
poses only, thus conserving considerable water. 

The washout pump takes its suction from this reservoir and 
passes it through the washout heater, where its temperature is 
raised as above described. The washout water then passes to 
the roundhouse through a 3 in. or 4 in. main that returns full 
size to the bottom of the washout heater between the tube 
sheets, permitting the water to again circulate around the tubes 
as in the first instance, thus ensuring efficient circulation. The 
condensed blow-off, exhaust, or live steam is passed through a 
vacuum trap to the suction of the vacuum pump, and then 
through the receiver and pump into the main heater, where it 
adds to the supply and temperature of the refilling water. 

Exhaust steam from all pumps is discharged into the main 
exhaust steam line outside of the oil separator, and the pumps 
are controlled by governors in the usual way. A vent pipe with 
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a back pressure valve set at about 5 lbs. leads to the atmosphere 
from the end chambers of the washout heaters which constitute 
the main relief. Check and cut-out valves are set at the proper 
places and for the usual purposes. The heaters are built to 
pass Hartford Boiler Inspection. The washout and refilling lines 
are not cross connected in the roundhouse, consequently the 
washout gang cannot tamper with water, but must use same 
just as it is received from the heaters. Hot feed water can be 
supplied to stationary boilers from the refilling main and thus 
save the cost of feed water heaters; pumps, and installation of 
‘same, or giving the economy of hot feed water where cold water 
may now be used. The blast coils of a fan system, or the coils 
of any steamheating system, can be connected up with the vac- 
uum pump of the washout plant, and thus insure efficiency and 
economy. 

Where the saving of water is of importance all the waste or 
washout water can be used, heated to and delivered at the wash- 
ing-out point at any desired temperature, and the 
blow-off and exhaust steam automatically diverted 
from the fresh water heaters to the washout heaters 
and vice versa for this purpose. Thus the steam 
is usel to heat the water first needed and then auto- 
matically diverted to the next to be used. Insuring 
water at the desired temperatures at all times for 
the different purposes, and these temperatures main- . 
tained at the delivery points, as in the washout water 
it is very essential that the first water entering the 
hot boiler being washed out should be at the de- 
sired temperature to prevent the rapid contraction of 
plates, staybolts, etc. Automatic diversion of heat 
is an important function and is found to be well 
provided for in this system. 








HOLLOW CHISEL MORTISER FOR WIDE 
RANGE OF HEAVY WORK 





This powerful machine has been especially de- 
signed by the Bentel-Margechant Co. for the heaviest 
line of mortising, taking chisels up 2% in. square. It 
thus embodies an extremely wide range, being equally 
adapted for railroad and car shops, navy and ship 
yards, etc., and is built with a traveling carriage from 
10 to 40 feet in length. 

The illustration clearly indicates the unusual 
strength of the design as a whole. The frame is a 
single cored casting, with a wide base and solid sup- 
port for the table. It carries the large housing on its 
top in square gibbed slides, supporting it by four 
rollers which run on the top surface of the gib. This 
movement is made with unusual ease through rack and pinion 
feed, controlled from the operator’s position by a ratchet lever. 
The housing without counterbalance works in either direction. 

It will be noted that the table is of very rigid steel beam con- 
struction to carry the heaviest timbers, and is mounted on large 
roller ways at even intervals. It has both power and hand feed; 
is provided with quick acting eccentric clamp, and will clamp 
material 20 in. wide by 16 in. The feature of adjustable stops 
along the front make provision to gauge accurately to lengtii, 
and this is under full control of the operator through the power 
lever or hand wheels. The table can be stopped or started 
instantly. 

Probably the greatest interest in the study of this machine 
centers in the actual mortising mechanism. The chisel ram, 2y 
in. long, mounted on the front of the housing in dovetail slides, 
is counterbalanced to take all weight from the working mechan- 
ism. The long, closed cap box holds the boring chisel rigid for 
tunning the latter at high speed without vibration, the driving 
pulley being carried between two boxes and sleeved in the same 
full length. The spindle sliding in sleeve prevents wear ot 
boxes, and retains alignment against the heavy pull of the belt. 
The latter is controlled on the pulley by two idlers, one being 





automatically adjustable to take up variation in the belt length 
Or position, owing to the belt being crossed as it comes from 
the countershaft above. 

The chisel ram has 17 in. vertical movement and 16 in. trans- 
versely across the carriage, mortising 6 in. deep. The power is 
imparted by a train of gearing and reverse friction pulleys—all 
placed outside for ready inspection, adjustment, etc. The cut- 
ting speed of the chisel is 13 feet per minute, with return double 
this speed. The radial boring attachment can be used either on 
one side, as shown, on both sides, or may be omitted. It has 
20 in. vertical adjustment, 16 in. transverse adjustment, and an 
angular adjustment of 30 degrees either way. 








Prizes FoR Goop Track.—With a view to maintaining a healthy 
rivalry among its track Supervisors and Assistant Supervisors, 
the Pennsylvania Railroad offers annually the sum of $5,400 in 





HOLLOW CHISEL MORTISER FOR HEAVY WORK 

premiums to those whose divisions have been kept in the most 
perfect condition during the year. The premiums for 1910, six 
in number, were distributed recently at Harrisburg on the close 
of the first day of the General Manager's Thirty-Eighth Annual 
Track Inspection. 





Coat Lost THRoucH tHe Stacx.—Prof. W. F. M. Goss, giving 
results of his test, estimates that of the 90,000,000 tons of coal 
consumed by the 51,000 locomotives in the United States in 1906, 
720,000 tons were lost through incomplete combustion of the 
gases ; 10,080,000 tons were lost through heat of gases discharged 
through the stack; 8,640,000 tons were lost through cinders and 
sparks, and 2,880,000 tons were lost through unconsumed fuel in 
the ashes. The figures indicate that there is considerable room 
for improvement in our present draft appliances. 





AtLas Leap Cement.—A cement designed to take the place of 
lead for calking of pipe joints, etc., has recently been perfected. 
This cement is claimed to be twice as strong as lead and to cost 
about half as much. It sets without shrinkage and is remarkably 
simple to handle. Samples can be obtained from R. F. Lang, 31 
Broadway, New York. 
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IMPROVED 16 INCH STOCKBRIDGE CRANK SHAPER 





This 16 in. back geared shaper for toolroom work, or as a 
productive shop tool, has been designed with the idea of meeting 
all the requirements of up-to-date manufacturing, and to this 
end a heavy, rigid machine weighing 2,850 lbs., has been evolved. 
Besides the regular characteristics of Stockbridge Shapers, this 
machine embodies several new features designed to add mate- 
rially to its productive capacity. 

Among these is the column ways on which the cross rail slides. 
The method of attaching the cross rail to the column is new in 
shaper practice, though long employed in milling machine de- 
sign. With this construction one gib is cast solid with the cross 
rail, which in addition to increased stiffness, prevents any possi- 
bility of the rail tipping away from the column when the adjust- 
ing gib, which is on the working side of shaper, is loosened. 
Through this construction no time is lost in going around ma- 
chine to tighten and unloosen binder bolts every time the cross 











AN INTERESTING I6-IN. CRANK SHAPER 


rail is lowered or raised, which is necessary where two loose gib» 
are used. By simply tightening the gib binder screws on the 
working side of shaper the cross rail is locked to the column, a 
similar construction to that of a milling machine. 

It will be noted that the rocker arm is of special design. The 
slide ribs are cored “U” shape, making an exceptionally strong 
construction, and the slot in the rocker arm is of unusual depth 
and width to provide ample surface for the crank block. The 
ram is carried around on a semi-circle on the top and the sides 
are built straight down. This construction, together with inter- 
nal ribbing, gives an unusually strong and stiff ram. The head, 
which is accurately graduated, and can be adjusted to any angle, 
is locked in place by two bolts, one on either side. For taking 
up the wear in the ram ways, tapered packings are provided, 
which run the entire length of column and are adjusted from 
either end by means-of screws. The automatic cross feed is 
so constructed that there is no necessity of changing the positior 
of the cross feed rod, when it is desired to reverse the direction 
The reversing is done by moving the block in the slide to one 
side or the other of the center, the slide having a reciprocating 
motion. Bar screw is fitted with graduated collar reading to 
oor of an inch, and down feed to head cither hand, or automatic, 
can be provided. The head slide has a graduated collar reading 
to .oor of an inch, which can always be set from zero without 
regard to position of screw. 





From the dimensions given below it will be noted that this 


machine is particularly heavy and of unusual capacity for a 16 in. 
machine : 


PRIOR OR CMDS oe asic Dowseuiecd ca eenwaiwes teste Sereees 16% in. 
BE a” ee eee een eee Sree 14% in, 
Ram SORWCT G0 TIN 506.656 608i howadcccctnebcdnsbacenodecees 23 in. 
Minemum Gistance Of rain tO table... ...0cscccscccscccccececes 0eee2% in, 
penxanem Gistemce ErOm TOM GO tHe. ook ccc ck ccc cccsvcscasscecvors 17 in, 
EE SINR wo cas Takis ong Sia cals a7 Eats GAN S18 O4S SORES ¥% in. x 1% in. 
REE EE SOE ONIN 6 0. i. 50 56:65 00.4055 604040040660%50 C8 oR OSS: 2% in, 
i errr ry er rere Pee reer ne 12 in, 
See II RIE 6 goo cla odie sialon coe ba ad 8s cs area 's'nc aware 12 in. x 2% in. 
Tight and loose pulleys on countershaft.............0..05 14 in. x 8% in. 
Speed of countershaft for cast iron........ccceccccccesces 300 revolutions 
ail, WER. OE MOIS ao ons 0501056 Sees bhi 435910 0446 ES COT SRS 2,850 Ibs. 








A NEW BASIS FOR PURCHASING BELTING. 





Believing that the subject of belting is one that is not ordi- 
narily given sufficient attention in railroad shops, this journal 
has during the past eighteen months devoted many columns of 
space to discussing belting manufacture, specifications and 
proper application. We feel sure that a systematic and intelli- 
gent following up of this subject will result in a decided saving, 
not only in the cost of belting itself, but also in relief from the 
interruptions and inefficient machine tool operation that unsuit- 
able belting so often causes in the ordinary shop. 

We are, therefore, pleased to announce that a new belting 
company has recently been organized and is preparing to dis- 
tribute its product on a new basis. In the announcement of this 
company it is stated that it proposes to furnish belting which a 
careful study of all conditions shows to be suited to that par- 
ticular work. The engineers of the company are to study the 
conditions and make the recommendations and then upon the 
basis of this report the company will guarantee that particular 
belt for that particular service for a specified length of time. 
Heretofore it has been the custom of manuafcturers to 
guarantee the fulfillment of certain specifications and qualities, 
which guarantee could only be checked by laboratory tests and 
there was no resource offered when the belt failed to pertorm 
its normal service if the tests showed it to fill the specifications. 
It is, of course, well known that a certain type of belt which 
is undoubtedly the best for one location cr service is not by any 
means the best for others, and the engineering department of 
this new company proposes to study each individual application 
and to know which is the best belt for that purpose. 

The firm issuing this announcement is the Olmstead-Flint Co., 
136 Liberty St., New York. 








STANDARD SOCKET DRIVE FOR FLAT TWIST DRILLS 


The Cleveland Twist Drill Company, of Cleveland, O., has 
recently applied for patents on a device for driving flat taper 
shanks that are tapered both on the flat sides and round edges. 
Ordinarily these shanks, which are regularly furnished on this 
company’s flat twist drills, are driven by sleeves or sockets 
internally equipped with flat taper holes coincident to that of 
the shanks, and externally tapered to fit standard taper sockets 
or spindles, but certain disadvantages are present in this arrange- 
ment, particularly in the case of large taper shanks, which cannot 
be adapted to the drill press spindles without the use of cumber- 
some reducing sockets. With the new device these latter are 
no longer necessary, and much additional driving strength is 
imparted. 

To this end both the No. 5 and No. 6 “Paragon” shanks have 
been re-designed the same length as regular taper shanks, the 
taper on the round edges being regular Morse taper, as formerly. 
When this modified shank is inserted directly in the spindle the 
upper end of the shank is received and driven by the flat slot in 
the spindle just as is the tang of an ordinary taper shank drill. 
This alone would constitute a strong and practical drive, but 
for the lack of support the shank would have on its two flat 
sides at the lower end of the spindle. To provide against the 








NoveMseR, 1910. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


455 








resultant possibilities of vibration and wear between the shank 
and spindle, and to furnish a powerful additional drive at the 
lower end of the shank where its cross sectional area is greatest, 

















COMBINATION OF NEW PARAGON COLLET WITH DRILL AND SPINDLE 


a new and original type of socket, called the “Paragon” collet, 
has been evolved. 

As herein illustrated, singly and in combination with the drill 
and spindle, the collet consists of two lugs projecting upward 
from a flattened disc through which is cut a rectangular hole to 
receive the shank. When the latter is applied it will be noted 

















THE NEW PARAGON COLLET 


that the combination is practically an interchangeable taper shank 
with unusually long tang. The additional drive is protected by 
means of the extension, which is clearly shown projecting up- 
ward, in the case of vertical drilling, from the circular base of 
the collet. This projection mortises into a slot cut across the end 
of the spindle, conforming to the standard slots which several 
well-known manufacturers are now providing in the spindles of 
all heavy duty drill presses. 

The collets are furnished without the extension, or mortise 
lugs, in instances where the spindles are not provided with slots, 
but it is of course understood that the additional driving strength 


will thereby be lost. That the tongue and groove drive at the 
large end of the shank is very much stronger than any drive on 
the tang could possibly be, is quite evident through a glance at 
the illustration, and it is also quite clear that a practically perfect 
drive is provided for in the instance of the larger sizes of flat 
twist drills. 








A RECENT ELECTRIC VARIABLE SPEED DRIVE 





A new electric speed controller, and its application to a 36 in. 
Cincinnati planer is clearly portrayed in the accompanying illus- 
tration. This consists of a motor drive arranged so that the 
operator can change the speed of the cut or return stroke to 
suit conditions. The motor is mounted on top of the planer, 
similar to a regular plain motor drive and is coupled direct to 
the countershaft, doing away with all gearing. 

It is a two to one variable speed, controlled by the switch 

















APPLICATION OF ELECTRIC VARIABLE SPEED DRIVE TO 36 INCH PLANER 


board located at the rear of the housings, on top of which is 
the usual starting box. On the large switch board are two con- 
trollers. One for the cutting stroke, by which any desirable 
speed can be obtained between 25 and 50 ft. without in any way 
altering the return, while the other controller is for the return 
speed, and this can be varied between 50 and too ft. without 
effecting the speed of the cut, so that it is possible to operate on 
a 40 ft. cut and a 60 ft. return, or a 20 ft. cut, with a go ft. return. 
Immediately in front of the housing is a limit switch which 
operates these controlling levers, so that after they have been 
set for any particular speed, they will automatically return to 
that speed at each stroke. The wiring shown is only temporary, 
as this arrangement does not require any more than a regular 
drive, except that the wires must be run to the limit switch. 








Tue PENNSYLVANIA RarLroap will shortly have available for 
use on its lines east and west of Pittsburg and Erie 1,988 solid 
steel passenger train cars. This includes some 600 Pullman par- 
lor and sleeping cars, as well as a large number of suburban 
coaches such as the company’s shops are just beginning to turn 
out. 
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The Railroad Clubs. 
Cc Next TitLe oF P A | os ApprESS 
LUB natal ITLE OF PAPER UTHOR ECRETARY DDR’ 
Canadian Nov. 1 Recent Development in Signaling |A. H. Rudd Jas. Powell P. O. Box 7, St. Lamberts, Montreal, Que, 
Central Nov. 11 ' H. D. Vought 95 Liberty St, New York 
New England Nov. 8 Passenger Car Heating Geo. E, Hulse G. H. Frazier 10 Oliver St., Boston, Mass. 
New York Nov. 18 Railroad Relief Departments J. N. Redfern H,. D. Vought 95 Liberty St, New York 
Northern Nov. 25 C. L. Kennedy 401 W. Superior St., Duluth, Minn. 
Pittsburgh Nov. 25 ; : C, W. Alliman P.&L. E.R. R., Gen. Office, Pittsburgh, Pa. 
Richmond Nov. 14 —— of Officers and Annuai F. O. Robinson |C. & O Dy “Richmond, Va. 
_Reports ; 

Southern Nov. 17 Firing Locomotives A. J. Merrill 218 Prudential Bldg., Atlanta, Ga. 
St. Louis Nov. 11 |B. W. Frauenthal |Union Station, St. Louis, Mo. 
Western Nov. 21 = : \J. W. Taylor 390 Old Colon: Bldg., Chicago 
Western Canada |Nov. 14 Electricity at Terminals J. A. Douglass |W. H. Rosevear {199 Chestnut St., Winnipeg, Man. 

















THE TESTING DEPARTMENT 
NEW YORK RAILROAD CLUB 





At the September meeting the paper presented for discussion 
was entitled “The Testing Department of a Railroad Company,” 
prepared by B. S. Hinckley, engineer of tests of the New York, 
New Haven & Hartford Railroad. 

In the paper Mr. Hinckley draws attention to the practical 
value of a first-class testing department and points out the 
manner in which it saves a large railroad company considerable 
sums of money each year. He then takes up the matter of 
systematically handling and recording the work in the depart- 
ment and presents a number of blank forms used to cover the 
procedure of inspection and reporting most of the lines of work 
covered by the department. 

One of the statements in the paper which aroused some objec- 
tion from a few of the members was: “The testing department 
should be independent of all mechanical or engineering depart- 
ments, for the chief economical resuits are secured only by giv- 
ing freedom to the department of tests in its work of checking 
the quality, handling and use of the materials purchased.” 

P. H. Dudley, consulting engineer of the New York Central 
& Hudson River Railroad, confined his discussion quite largely 
to the subject of rails, pointing out improvements in manufac- 
ture which had gradually taken place; drawing attention to the 
value of the testing department in this work. He stated that 
the work of all testing departments will enlarge, and that be- 
sides making examinations of the ordinary purchases they should 
undertake a large amount of research work upon the results of 
service tests. 

Among others who discussed this paper were H. J. Force, 
chemist of the D., L. & W. Railroad; Robert Job, who agreed 
with Mr. Hinckley that the head of the test department should 
report directly to the general or executive officer of the com- 
pany; George A. Post; Eugene Chamberlain; F. P. Cheesman 
and H. H. Maxfield. 

At the October meeting of the Club a paper on “Protection 
of Metal Equipment” was presented by William Marshall, pres- 
ident of the Anglo-American Varnish Co. 

This paper was confined almost exclusively to the painting of 
steel passenger cars and was made up of the answers received 
to a series of questions sent out to the master painters of the 
various railroads. 


ANALYSIS—CHEMICAL AND OTHERWISE 
CENTRAL RAILROAD CLUB 





At the September meeting E. M. Tewkesbury presented a 
paper in which he analyzed a number of features of railroad 
operation and pointed out the value of chemical analysis for a 
large number of materials used by railroads, particularly steel 
rails and other metals. 

He spoke very strongly in favor of a careful chemical analy- 
sis of coal, and drew attention to the savings which have been 
claimed as a result of good firing, which can be far exceeded 
if coal of the proper quality, as shown by chemical analysis, was 
obtained all of the time. All coal should be purchased on the 
basis of specification. 


Analysis of paint was also considered. The results of analysis 
of the membership of the Central Railroad Club was given, 
showing how many representatives there were of each different 
position. The locomotive engineers lead with sixty-five members, 
followed by thirty-one general foremen of the car department 
and twenty-four general foremen of the locomotive department. 
There are sixtéen general inspectors; eight road foremen of en- 
gines; eight superintendents of motive power; seven superin- 
tendents; three mechanical engineers and one draftsman. The 
membership also includes seventeen chief clerks; one master 
plumber; one surgeon; four storekeepers; one freight solicitor, 
one arbitrator, etc., etc. 

The paper was discussed by J. P. Kelly; D. L. Tuttle; 
Talty, and others. 


John 


UTILIZATION AND CHEMICAL APPLICATION OF A 
BI-PRODUCT 


RICH MOND RAILROAD CLUB 





Dr. James M. Whitfield presented a paper on the above sub- 
ject at the regular September meeting of this club. He con- 
fined his remarks entirely to coal tar, pointing out the great 
variety and enormous value. This included a discussion of the 
value of tar for roads and the method of applying it. He also 
considered tar roofing, flooring and other uses of tar. There 
was no discussion. 


THE SECTION FORCE IN RAILROADING 
NORTHERN RAILROAD CLUB 





At the meeting of September 24, L. S. Morphy, designing 
engineer, Boston & Albany Railroad, presented a paper on the 
above subject. It considered briefly the work of the section 
gang in maintenance of the roadbed and track. 


NEW COMMERCE COURT 
WESTERN RAILROAD CLUB 





At the October meeting Paul Synnestvedt presented a paper 
on the subject of “Special Courts,” especially discussing the 
new Commerce Court soon to be organized. Mr. Synnestvedt is 
fully conversant with the situation and gave the members a very 
pleasant and profitable evening. 


IRON CASTINGS 
CANADIAN RAILWAY CLUB 





Robert Job, vice-president Milton Hersey Co., Ltd., presented 
a paper before the September meeting of the Canadian Railway 
Club entitled “Iron Castings, Defects and Remedies,” in which 
he discussed the effect of the various components of cast iron, 
pointing out the features of each that are an advantage and 
wherein they become a disadvantage. He also discussed foundry 
practice in its various features and presented a number of lan- 
tern slides, showing reproduction of etchings on iron. 
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The paper was discussed by Mr. Best, of Ward & King, Ltd., 
and Mr. Watson. 

At the October meeting the paper was by P. McLaren, ma- 
chinery expert, Grand Trunk Railway, entitled “Some Thoughts 
on the Training of Apprentices.” 








POSITIONS WANTED 





Car AND Locomotivz DraFtsMAN.—Man with short experience 
on railroads and with car building companies wishes position as 
draftsman where opportunities for advancement are satisfactory. 
Address H. E. E. 





SHop ForeMAN.—A practical man whose experience includes 
drafting room, roundhouse, erecting shop and machine shop 
work, and who is now foreman of one of the best and most 
efficient shops in the country, desires a better position where 
ability will receive reward. Address F. G. Q. 





MECHANICAL ENGINEER OR CHEF DrarrsMAN.—Long experi- 
ence in the drafting room of railways; at present chief drafts- 
man; wishes position on a southern raiiway. Address P. F. R. 





CHIEF DRaFTsMAN OR SIMILAR PositTion.—Technical man, 
seven years’ railroad experience now leading draftsman on loco- 
motive and electrical work on one of the largest railway sys- 
tems. Address E. J. W. 





Exrert oN Macuine Toor Desicgn.—Has had long experi- 
ence with the design and building of machine tools and dealing 
with the problems of shop production. Well equipped for 


duties as director of a trade school or similar work. Address 
a a 3 





DESIGNER OF RAILROAD SpECIALTIES.—Man thoroughly experi- 
enced in railroad design now chief draftsman of one of the 
largest systems wishes position with a supply company handling 


railway specialties that require a designer of exceptional ability. 
Address R. L. W. 





SALES ENGINEER, INSPECTOR OR MECHANICAL ENGINEER.—Grad- 
uate in mechanical engineering, with nine years’ practical experi- 
ence in capacity of special apprentice, draftsman, chief drafts- 
man, roundhouse foreman, mechanical inspector and chief esti- 
mator with railroads and steel car manufacturing concern. 
Thoroughly experienced in mechanical lines and exercising of 
executive ability. Address S. F. W. 








BOOKS 





Work, Wages and Profit. By H. L. Gantt. 5x714. 199 pages. 
Published by the Engineering Magazine, 140 Nassau street. 
New York City. Price, $2.00. 

“The ratio of what can be done to what is done is even greater 
than three to one in work requiring skill and planning. Well 
thought out plans alone if accompanied by complete instructions 
for doing work often produce an increase of more than 100 per 
cent. over what is usually done.” In these words Mr. Gantt 
accurately states a condition which exists in practically every 
line of work throughout the whole country. This condition is 
one which not only benefits no one but actually is a decided detri- 
ment in any way it may be looked upon. It is a condition which 
should be a source of national shame, but luckily it is also one 
that can be remedied. In this book, which is positively fascinat- 
ing to anyone interested in the subject, the author points out 
very clearly that this frightful inefficient condition of labor is 
not by any means the fault of the workman, who throughout has 
taken the most logical and natural course under the conditions 


existing, but it is very decidedly the fault of the managers. 
Luckily a great majority of these are capable of being educated, 
and Mr. Gantt, together with others like him, may have an 
opportunity of seeing their efforts rewarded by general improve- 
ment in the efficiency of labor throughout the country. 

There is nothing intricate or difficult in the schemes proposed 
as a remedy, and in this book, which is a collection of papers 
and articles written by the author at various times, the basic 
principles of the proper scheme of progress are briefly but 
very clearly brought forward. The whole problem is summed 
up by the author as consisting of but three parts; first, to find 
out the proper day’s task for a man suited to the work; second, 
to find out the compensation needed to enthuse such men to do 
a full day’s work; third, to plan so that the workman may work 
continuously and efficiently. It is also pointed out by the author 
that the proper method of payment is really one of the minor 
parts of the whole problem. In solving this problem Mr. Gantt 
has evolved what he calls the “task work with a bonus” and 
states that the elements on which this system is founded are as 
follows: 1. A scientific investigation in detail of each piece 
of work and a determination of the best methods and shortest 
time in which the work can be done. 2. A teacher capable of 
teaching the best method in the shortest time. 3. Reward for 
both teacher and pupil when the latter is successful. In explana- 
tion of the practical working of the system recommended a num- 
ber of real examples are shown and discussed. 

This is one of the most important books of its kind published 
in years. It deals with a subject which is of interest and im- 
portance to the whole country and should be read by every man 
who is in any way responsible for workmen. 


Poor’s Manual of Railroads for 1910. Forty-third annual edition, 
2,685 pages. Published by Poor’s Railroad Manual Co., 68 
William street, New York. Price, $10.00. 

This number is devoted exclusively to statements of the rail- 
roads and street railways, the statements of industrial corpora- 
tions having been incorporated in a separate book mentioned in 
the Sept. issue of this journal. The present manual appears in 
a new and attractive type, larger and more legible than that used 
in former editions, with a new feature consisting of a number of 
analytical tables, so constructed as to offer a test of the financial 
strength and the operating efficiency of every important system. 
These tables, which have never been presented in a reference 
work, will be found very valuable. 

The total mileage of steam railroads on December 31, 1909, 
is reported as 238,356 miles, against 232,046 miles on December 
31, 1908, showing an increase of 6,310 miles. The gross earnings 
of these roads for 1909 was reported as $2,513,212,763, showtng 
an increase of $106,192,953 or 4.41 per cent., and the net earnings 
for 1909 were $852;153,280, an increase of 18.72 per cent. The 
capital stock was $8,030,680,963 for 1909, an increase of about 
$389,000,000 or 5.09 per cent. over that of the previous year. The 
funded debt was $9,118,103,813, an increase of only 3.75 per cent. 
The revenue per ton mile was 0.757 cent, as against 0.767 cent 
in 1908, and per passenger mile was 1.934 cents, as against 1,964 
cents in 1908. 


Twentieth Century Sheet Metal Worker. By H. E. Osborne. 86 
pages, 5x 7%. Illustrated. Published by the American Arti- 
san, 355 Dearborn street, Chicago, Ill. Price, cloth, $1.00; 
paper, 6oc. 

Mr. Osborne is a practical sheet metal worker of many years 
experience, and has recognized the need of a popular priced 
pocket reference book of short cuts and quick methods, combined 
with accurate information for the tinner or sheet metal worker. 
He therefore in writing this book has eliminated all long winded 
scientific rules and explanations, and has given plain, straight- 
forward, clean cut information in simple language, which, whil< 
it is suitable for the youngest apprentice, is equally valuable fo. 
practical use of the journeyman. The illustrations are large and 
well arranged and with all the book seems to be particularly well 
suited for the use intended. 
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PERSONALS 





C. M. Sranssury has been appointed master mechanic of the 
Ocean Shore Ry., with office at San Francisco, Cal. 





J. F. Farrer, has been appointed purchasing agent of the 
Detroit & Charlevoix R. R., with office at Detroit, Mich. 





J. E. Cameron has been appointed master mechanic of the 
Kentwood, Greensburg & Southwestern R. R. at Gulfport, Miss. 





E. L. Burpick has been appointed assistant engineer of tests 
of the Atchison, Topeka & Santa Fe Ry., with office at Topeka, 
Kan. 





E. D. Bronner has been appointed superintendent of motive 
power of the Detroit & Charlevoix R. R., with office at Detroit, 
Mich. 





P. J. HANNIFAN has been appointed road foreman of engines 
of the Rochester division of the Erie Railroad, with office at 
Avon, N. Y. 


S. A. Rocers has been appointed road foreman of engines of 
the Baltimore & Ohio Southwestern R. R., with office at Sey- 
mour, Ind. 





P. G. Leonarp has been appointed road foreman of engines 


on the Hocking Valley Ry. at Columbus, Ohio, succeeding L. C. 
Engler, deceased. 


Henry S. Bryan, superintendent of motive power of the 


Duluth & Iron Range R. R., at Two Harbors, Minn., died Octo- 
ber 2 at Rochester, Wis. 


C. A. Korue, assistant general foreman in the Jersey City, 
south side, shops of the Erie Railroad, has been promoted to 
general foreman at Bergen, N. J. 





A. M. Gracie has been appointed foreman of the car depart- 
ment of the Northern Central Ry. at the Elmira, N. Y., shops, 
succeeding J. W. Hawthorne, deceased. 





C. H. Norton, general foreman at Bergen, N. J., on the Erie 
Railroad, has been transferred to Jersey City in a similar capac- 
ity, succeeding F. H. Murray, promoted. 





W. A. Yanpa has been appointed machine foreman on the 
Northern district of the Rock Island Lines, with office at. Cedar 
Rapids, Iowa, succeeding P. F. Low, resigned. 





H. F. Warpetrt has been appointed superintendent of motive 
power and equipment of the Chicago & Western Indiana R. R., 
and of the Belt Railway Company of Chicago. 





Cuas. Drury, general foreman at Albuquerque, New Mexico, 
has been appointed division master mechanic at Arkansas City, 
on the Atchison, Topeka & Santa Fe Ry. 





G. W. RussELL, master mechanic of tre New York, Philadel- 
phia & Norfolk R. R. at Cape Charles City, Va., has been ap- 
pointed general equipment inspector of that road. 





C. A. Branpt has been appointed mechanical engineer of the 
Cleveland, Cincinnati, Chicago & St. Louis Ry., and the Peoria 
& Eastern Ry., with headquarters at Indianapolis, Ind. 





C. James, formerly master mechanic on the Erie Railroad at 
Port Jervis, N. Y., has been transferred in a similar capacity 
to Jersey City, N. J., succeeding John J. Dewey, resigned. 





C.M Stone has been appointed machine foreman on the Ter- 


minal and IIlinois divisions of the Rock Island Lines, with office 
at Chicago, succeeding W. Marks, assigned to other duties. 





F. A. Case, formerly general mechanical inspector of the 
Chicago, Burlington & Quincy R. R., has retired from active 
service after almost 61 years of railway and mechanical work. 





M. A. Kinney, master mechanic of the Hocking Valley Ry. at 
Columbus, Ohio, has been appointed superintendent of motive 


power, with office at Columbus, succeeding G. J. De Vilbiss, 
deceased. 





F. H. Murray has been promoted from general foreman of 
the Erie Railroad shop in Jersey City, N. J., to master mechanic 
of the Delaware division of that road, with office at Port 
Jervis, N. Y. 





W. J. Hitz, formerly division master mechanic of the Atchi- 
son, Topeka & Santa Fe Ry., at Arkansas City, Kan., has been 
appointed division master mechanic at Amarillo, Tex., vice J. R. 
Cook, resigned. 





O. S. Jackson, master mechanic of the Chicago, Indianapolis 
& Louisville Ry., at Lafayette, Ind. has been appointed super- 


intendent of motive power, with office at Lafayette, succeeding 
John Gill, resigned. 





GARRETT VLIET, assistant master mechanic of the Grand Trunk 
Ry., at Portland, Me., has been appointed master mechanic of the 


Western division, with office at Battle Creek, Mich., succeeding 
W. Hamilton, resigned. 





Paut L. Grove, assistant master mechanic at the Altoona shops 
of the Pennsylvania Railroad, has been appointed assistant en- 
gineer of motive power of the Buffalo division of that road, 
with office at Buffalo, N. Y. 





James L. CuNNINGHAM has been promoted to master mechanic 
of the New York, Philadelphia & Norfolk R. R. at Cape Charles, 
Va. He was formerly assistant master mechanic on the Penn- 
sylvania R. R. at Williamsport, Pa. 





L. L. Woop, formerly general foreman of shops of the Evans- 
ville & Terre Haute R. R., and since August acting superin- 
tendent of motive power, has been appointed superintendent of 


motive power, with office at Evansville, Ind., succeeding G. H. 
Bussing, resigned. 





C. L. MclItvarne, assistant engineer of motive power of the 
Buffalo division of the Pennsylvania Railroad, at Buffalo, N. Y., 
has been appointed assistant engineer of the Erie division of 
the Pennsylvania Railroad and the Northern Central Ry., with 


office at Williamsport, Pa., succeeding J. L. Cunningham, pro- 
moted. 





P. H. Coscrove has been appointed General Car Inspector, to 
look after all matters pertaining to Car Equipment, Repairs and 
Inspection, with jurisdiction over the Oregon Short Line R. R. 
and Southern Pacific Ry. lines east of Sparks. Previous to ac- 


cepting this position Mr. Cosgrove was General Car Foreman of 
the Denver & Rio Grande R. R. 





ARCHIBALD C. Rogson, for many years stationed in Buffalo as 
master car builder of the Lake Shore & Michigan Southern Ry., 
died October 6, at his home in that city, aged 80 years. Since 
retirement from the railroad service he had been the founder, and 
for many years was president and vice-president, of the Erie 


Savings and Loan Association. He was also one of the founders 
of the Central Railway Club. 





J. T. Brapy, superintendent of shops of the New York, New 
Haven and Hartford R. R., at New Haven, Conn., has been 
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transferred to the Readville shops, and Geo. Donahue, super- 
intendent of shops at Readville, has been transferred to New 
Haven. Mr. Brady was for several years master mechanic at 
Norwood Central, Mass., in charge of the Midland division of 
the New Haven road, and he now returns to within a few miles 
of the scene of his earlier efforts. 








FOR YOUR CARD INDEX 





Some of the more important articles in this issue arranged for 
clipping and insertion in a card index. Extra copies of this page 
will be furnished to subscribers only for eight cents in stamps. 


Acetylene Welding Torch Amer. ENG., 1910, p. 431 (November). 


An article by J. F. Springer in which the mixing of the gases 
in the tip is considered, with a general discussion on the method 
of obtaining the high temperature, and how to use the torch in 
practical work. 


Apprenticeship System—Erie Railroad 
Amer. ENG., 1910, p. 445 (November). 


Brief notice, showing the success that has accompanied the 
apprenticeship system on this road after its first year. 


Boiler—Locomotives Amer. ENG., 1910, p. 421 (November). 


A review of the reports presented at the recent session of the 
International Railway Congress. These reports indicate a sad 
lack of uniformity in practices in the various countries and offer 
little prospect of immediate improvement. This article is con- 
fined very largely to a discussion of foreign practices. 


Car—Stock—P. R. R. Amer. EnG., 1910, p. 446 (November). 


Illustrated description of some excellent stock cars recently 
put into service on the Pennsylvania R. R. 





Locomotive, 2-8-8-2 Type Amer. ENG., 1910, p. 427 (November). 


Total weight, 448,750 lbs. 
Weight on drivers, 405,460 Ibs. 
Wheels, 56 in. diameter. 
Cylinders, 20 and 40 x 32 in. 
Tractive effort, 97,200 lbs. 


3uilt for the Virginian Ry. by the Baldwin Locomotive Works, 
for service on a 2 per cent. grade. 


Total heating surface, 5,203 sq. ft. 

Feed water heating surface, 694 
sq, ft. 

Steam pressure, 210 ibs. 


Locomtoive 2-8-0 Type Amer. ENG., 1910, p. 449 (November). 


Total weight, 215,700 lbs. 
Weight on drivers, 189,200 Ibs. 
Cylinders, 23 and 30 in. 
Tractive effort, 42,800 lbs. 


Designed and built by the C. M. & St. P. Ry. 


Wheels, 63 in. 
Total heating surface, 3,369.2 sq. ft. 
Steam pressure, 200 Ibs. 


Locomotive, 4-6-2 Type Amer. ENG., 1910, p. 448 (November). 


Total weight, 248,800 lbs. 
Weight on drivers, 160,100 Ibs. 
Cylinders, 23 x 28 in. 
Tractive effort, 26,500 Ibs. 


Designed and built by the C. M. & St. P. Ry. 


Wheels, 69 in, 
Total heating surface, 3,910 sq. ft. 
Steam pressure, 200 Ibs, 


Locomotive—4-6-4 Type Amer. ENc., 1910, p. 435 (November). 


Total weight, 236,000 Ibs. 
Weight on drivers, 135,000 Ibs. 
Cylinders, 20 and 26 in. 
Superheating surface, 366 sq, ft. 


Wheels, 63 in. 

Total heating surface, 1,801 sq. ft. 
Steam pressure, 200 Ibs. 

Tractive effort, 28,100 Ibs. 


A powerful suburban tank locomotive, designed and built by 
the Canadian Pacific Railway. The design includes a number 


of parts built up of steel plates and shapes. These are fully 
illustrated in this article. 


Machine Tools—16-Inch Crank Shaper 
Amer. ENG., 1910, p. 454 (November). 


A new 16-inch shaper designed by the Stockbridge Machine 
Tool Co. 


Machine Tools—Electric Drive for Planer 


Amer. Enc., 1910, p. 455 (November). 


A new electric speed controller applied to the Cincinnati planer. 
Permits a wide variation of the traverse and return of the table. 


Machine Tools— Hollow Chisel Mortiser 


Amer. ENG., 1910, p. 453 (November). 


Powerful machine built by the Bentel and Margedant Co. 
Specially adapted for railroad car shops. 


Piece Work—The Pioneer in Introducing 


: Amer. ENG., 1910, p. 428 (November). 


A review of the Baltimore & Ohio experiment of 20 years ago 
in introducing piece work in the motive power department. 


Shops—S. P. R. R. at Empalme, Mex. 


Amer. ENG., 1910, p. 444 (November). 


Brief, illustrated description, largely considering electric equip- 
ment. 


Valve Gear Amer. ENG., 1910, p. 442 (November). 


Fully illustrated description of the improved Baker-Pilliod 
valve gear. 


Wheels—Test for Determining the Roundness of Chilled 
Amer. ENG., 1910, p. 425 (November). 


Report of some careful measurements made on newly cast 
wheels, with illustrations showing in an exaggerated form the 


shapes discovered; also suggestions for improving the practice 
to obtain better results. 
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CATALOGS 





IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


Water Sorrener.—The L, M. Booth Company, 136 Liberty St., New 
York, has issued a circular describing the type “G’’ Booth water softener, 
which appliance has met with hearty approval for its simplicity of con- 
struction. 


Locx Nuts.—The Columbia Nut and Bolt Co., Inc., Bridgeport, Conn., 
has issued two illustrated booklets describing the ‘Original’ and the 
“Improved” lock nut, and pointing out its superiority over other forms 
of tight fastenings for bolts. 


SincLe Puase Inpuction Morors.—Bulletins 3139 and 3140, issued by 
the Emerson Electric Mfg. Co., St. Louis, Mo., describe respectively the 
back-geared types with countershaft, of 4% and % horse power, and the full 
load clutch types of 1/20 to ¥ horsepower, 


Car VENTILATORS.—A circular issued by Burton W. Mudge and Com- 
pany, 1023 People’s Gas Building, Chicago, IIll., describes the Garland car 
ventilator for interurban, street, elevated, subway and tunnel cars, and 
thoroughly explains the simple working of the system. 


ADAPTABILITY OF THE GisHOLT LatHE.—This is the title of a leaflet 
issued by the Gisholt Machine Co., Madison, Wis., on which is illustrated 
the range of work that may be finished on these lathes. The description 
and cuts incidental to the finishing of a twin cylinder for an automobile 
engine are of much interest. 


LocoMoTIVE SUPERHEATERS.—The advantages of superheating are well 
presented in a pamphlet issued by the Locomotive Superheater Co., 30 
Church St., New York, in which the company’s types A, B and C super- 
heaters are fully described and illustrated, and much valuable information 
is presented in concise form relative to the general question of super- 
heating. 


FLEx1sL= TRANSMISSION.—Bulletin No. 22, issued by the Coates Clip- 
per Mfg. Co., Worcester, Mass., presents largely through illustrations, 
which are self-explanatory, the variety of uses to which flexible power 
transmission can be applied. The book contains 66 pages and over 100 
fine cuts of the tools manufactured by the company and their method of 
application. : 


LeaTHER Bettinc.—“The Difference Between Albeco Laminated and 
Multi-Lap Leather Belting’”’ is the title of a booklet being distributed by the 
American Laminated Belting Co., 113 Hudson St., New York. This book- 
let is especially interesting in that it gives close comparisons of the operat- 
ing principles, power transmitting qualities and ultimate economy of both 
types of belting. 


HorizontaL Center Crank Encines.—Bulletin 182 of the Sturtevant 
Engineering Series, issued by B. F, Sturtevant & Co., Hyde Park, Mass., 
describes the H. C. 1 horizontal center crank engines, and contains inter- 
esting and valuable tables covering net horsepowers, etc. The bulletin 
also includes a lettered diagram and table of principal dimensions for 
engines of all sizes in class H. C. 1, 


Heatinc anv Licutinc.—The Safety Car Heating and Lighting Co., 2 
Kector St., New York, commenced the issue, October 1, of a new publi- 
cation called “The Safety Heating and Lighting News,” the object of 
which is to place before railroad men matters of interest relating to light- 
ing and heating railroad cars and allied subjects. The contents of the 
initial number have been carefully selected and it contains much inter- 
esting matter on these important subjects. 


Exectric Licht anp Power Macuinery.—A very attractive souvenir 
builetin of the inspection trip of Cincinnati’s commercial organizations to 
the new plant of the Triumph Electric and the Triumph Ice Machine 
Companies, Cincinnati, O., on April 30, 1919, is now being distributed. 
In addition to an account of the inspection froceedings, the book con- 
tains a history of the company and is beautifully illustrated with photo- 
graphic reproductions of interesting views about the plant. 


STANDARD SPECIFICATIONS.—The Carnegie Steel Co., Pittsburg, Pa., has 
issued a very valuable pamphlet under the above title, which covers com- 
prehensively and in compact form the standard specifications for structural 
steel, special plate and rivet steel, building, bridge and ship material, 
concrete reinforcement bars, forgings, axles and wheels, and structural 
nickel steel, as adapted by the Association of American Steel Manufac- 
turers, the Carnegie Steel Co. and the American Society for Testing 
Materials. 


Train Licutinc.—Bulletin No. 4769, issued by the General Electric 
Company, Schenectady, N. Y., entitled “Train Lighting with G-E Mazda 
and Tantalum Lamps,” should be of interest to all connected with this 
branch of transportation. Owing to the high efficiency of these lamps they 
are admirably adapted to this service, while the strong filament of the 
Tantalum and the flexible mount of the Mazda filament renders them 


capable of withstanding the sudden jars and shocks incident to railway 
service. : 


Bott THREADING AND Tapping Macuines.—This subject is thoroughly 
covered from a productive standpoint by the Webster and Perks Tool Co., 
Springfield, O., in a 80 page catalogue, which fully describes and illus- 
trates the line of bolt pointing, threading and special tapping machines 
manufactured by that company. The catalogue calls particular attention 
to the many very material improvements and additions to the line of 
horizontal threading and special tapping machines which have followed 
since the inception of the company’s business in 1891, and a very cleverly 
arranged half-tone plate is included, illustrating the wide range of work 
of which these machines are capable. The catalogue also contains tables 
of speeds for cutting bolts and tapping nuts, and other information of 
value to those interested in this machinery. 








NOTES 


Tue T. H. Symincton Co.—On November Ist the Chicago offices of this 
company will be moved from Railway Exchange to Suite 623-625 People’s 
Gas Building. 


WE ts BrotHers Co.—In mentioning last month the removal of this com- 
pany from 1256 Chambers St., New York, to 90 Worth St., the latter address 
should have been 90 Centre St., where a full and complete stock of screw 
cutting machines will be carried. 


WEsTINGHOUSE Exectric & Manuracturinc Co.—This company has re- 
ceived from the Boston and Maine R. R. a contract for the entire equip- 
ment in connection with the electrification of the Hoosac Tunnel, under 
the Hoosac Mountain, in Massachusetts. 


TriumMpH Exectric Co.—The above company of Cincinnati, O., announces 
the following change in address and management of its Chicago offices: 
W. R: Bonham succeeds F, L. Merrill, as manager, and is located at No. 
275 La Salle St., instead of in the Manhattan Building as formerly. 


McKeen Motor Car Co.—The Southern Pacific Ry. has placed an order 
with this company for cne 70-ft. motor car, and it will build a similar 
one for the Rock Island lines. It has also recently delivered a 70-ft. 
gasoline motor car to the Chicago Great Western Ry. for service out of 
St. Joseph, Mo. 


Burton W. Munce & Co.—This company, of Chicago, Ill., has elected 
Robert D. Sinclair, secretary and treasurer. Mr. Sinclair, in accepting 
this position, retired from cne of the most responsible positions in the 
First National Bank of that city, with which institution he had been con- 
nected for many years. 


AtTLantic Works, INcorPoRATED.—It is announced from the Philadelphia 
office of this firm that Thomas T. Power, James J. Power, and Lawrence C. 
Power, of the firm of L. Power & Co., Philadelphia, Pa., have purchased 
control of all the stock of the above corporation, and in the future will 
assume complete charge of all its affairs. 





Batpwin Locomotive Worxs.—C. H. Peterson, hitherto connected with 
the Chicago office of the Baldwin Locomotive Works and the Standard 
Steel Works Co., has been appointed Southwestern representative of these 
companies with office at 914 Security Building, St. Louis, Mo. Edward 
B. Halsey, who has been in charge of the St. Louis office, has been trans- 
ferred to the sales department of the Philadelphia office. 


GaLena Sicnat O1r Co.—Recent government tests of this company’s 
improved oil for locomotive headlights, known as Galena Railway Safety 
Oil “B,”’ show it to produce, with headlights of ordinary construction, a 
minimum of 1,800 candle power. In the instance of a headlight equipped 
with sixteen-inch optical lens, costing no more than the initial cost of 
the ordinary reflector, and much less fcr maintenance, 
candle power increased to 2,400. 


the minimum 


GisHott MacuineE Co.—It is mutually announced by this company of 
Madison, Wis., and the Joseph T. Ryerson and Son, Chicago, that an 
association of interests has been formed in the manufacture and sale of 
machinery and machine tools. Extensive additions will be made at once 
to the Gisholt plant which will greatly increase the output of that com- 
pany, and permit of development which the association of one of thé lead- 
ing machine tool builders with a strong machinery organization would seem 
to prophesy. 


J. G. Wuite & Co.—This firm of engineers and contractors, New York 
City, has been awarded a contract by the New York, Ontario & Western 
Railway Company for the erection of railroad shops at its Mayfield 
yards, Mayfield, Pa., near Carbondale. The work to be carried out con- 
sists of a ten stall roundhouse, with a 75-foot turntable, machine shop, 
carpenter shop, with complete power plant; storehouse, office building, oil 
building, sand storage, drier and loading house; and a complete coaling 
station, with a storage capacity of approximately 1,000 tons. The buildings 
will be of the usual type of brick and steel construction. The estimated 
cost is approximately $150,000. 




















An Excellent Locomotive Terminal 


THE NEW YORK CENTRAL & HUDSON RIVER 


RAILROAD COMPLETED 


ABOUT SIX MONTHS AGO AT 


CORNING, NEW YORK, A LOCOMOTIVE TERMINAL CONSTRUCTED FROM THE PLANS ADOPTED AS 


STANDARD AFTER SEVERAL YEARS’ 
TERMINALS THROUGHOUT. THE SYSTEM 


INVESTIGATION AND STUDY OF THE SUBJECT. OTHER 


HAVE BEEN AND ARE BEING CONSTRUCT- 


ED FROM THE SAME STANDARD PLANS. 


In many ways the facilities provided for properly taking care 
of locomotives in service are the most important under the motive 
power department’s jurisdiction and in fact at times are the 
most important features of the whole scheme of operation. That 
this fact is thoroughly appreciated by the officials of the New 
York Central Lines is clearly evidenced by the character of the 
terminals, which are now being erected. The beginning of the 
movement for uniform high class locomotive terminals on this 
road dates back a number of years to the appointment of care- 


a number of small details after experience, but in general they 
are the same as were originally adopted and from them five or 
six terminals of various sizes have been constructed and others 
are in the process of being built. 

At Corning, N. Y., on the old Fall Brook Road, a new location 
was selected for the yard and the terminal which accompanied 
it forms probably the best example of the standard construc- 
tion and is a practically ideal locomotiv: terminal of its size. 
The traffic on this road consists very largely of coal and is 








GENERAL VIEW OF THE NEW LOCOMOTIVE TERMINAL ON THE NEW YORK CENTRAL LINES AT CORNING, We “ey 


THE 


fully selected committees who pave the whole subject the most 
careful investigation’ and study, and whose reports were most 
thoroughly discussed by all of the departments interested; suffi- 
cient time and attention being given té the subject to permit 
thoroughly satisfactory compromisés on points where there was 
a difference of opinion between the different departments. 
Following: this preliminary work standard designs were drawn 
up in so far as it was possible to do so. These standards were, 
of course, arranged to have sufficient fl=xibility to allow for the 
varying demands of different points and include such matters as 
section of the enginchouse, diameter and type of turntable, 
heating system, lighting, construction of pits and floors, cinder 
pits, general track arrangement, type oi architecture, etc. It 
has been found advisable to change the original standards in 


TAKEN FROM THE TOP OF 


COALING STATION 


such as to require the turning of 80 locomotives in 24 hours 
on an average. These are principally of large consolidation 
type. Although the enginehouse has 30 stalls, six of these are 
in the drop pit section and are used ordinarily for light repair 
work, leaving but 24 stails for terminal service. On the basis 
of 80 engines every 24 hours, this gives an average of seven 
and a quarter hours for each engine to remain in the house. 
Since practically all of the crews have regularly assigned en- 
gines and the crews have at least eight hours rest, storage tracks 
are provided for holding the locomotives that are waiting for 
their crews. 

Reference to the general plan of the terminal on page 463 will 
show that when incoming engines entering from the left are 
abandoned by their crews near the coaling station, the crews, 
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checking their oil cans, tools, etc., in the small building pro- 
vided for the purpose near the coaling station, walk down to the 
inspection pits and deliver their work report. A hostler takes the 
locomotive at this point, coals, sands and waters it and places it 
upon the inspection pit, whereupon he returns for another en- 
gine. After being inspected another hosiler takes it to the ash 
pit adjoining and after the fires are cleaned puts it into the 
enginehouse. Although four inspection and four ash pits are 
shown in the drawing but three have been constructed for the 
present. The arrangement at the coaling station is such that 
coal and sand are taken at the same time on any of the three 
tracks and the water cranes are far enough away to allow 
an engine being coaled while another is taking water. 

In addition to the enginehouse and coaling station there are 
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track arrangement for the storage of loaded and empty coal 
cars. The receiving hopper is 36 ft. long, located at one side of 
the station proper and is covered with a concrete canopy, the 
loaded cars from the storage tracks being run down over it 
largely by gravity. Hopper bottom cars are used altogether 
for the coal supply and they discharge upon a grating of 4 x 
4 in. bars spaced 15 in. apart in both directions, through which 
the coal passes to a revolving feeder at the bottom of the 
hopper. This feeder measures the charge of coal delivered to 
the elevator buckets and prevents the overfilling of the buckets 
and the spilling of the coal into the bucket pit. The buckets 
are automatically loaded and unloaded, and are of 1% tons 
capacity each. They are designed to be eperated at such a speed 
as to give an elevating capacity of 75 tons per hour. Actually, 
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TRACK ARRANGEMENT AND LOCATION OF BUILDINGS AT CORNING LOCOMOTIVE TERMINAL 


three other buildings of importance in connection with the ter- 
minal; one measuring 50 ft. in width and 195 ft. long, houses 
a machine shop 50 by 100 ft., a storehouse 25 by 50 ft., an oil 
room 20 by 50 ft. an engineers’ rest room and a general fore- 
man’s office. Another building contains the power plant and a 
third is the blower house, which is connected to the engine- 
house by a covered passageway. The hird’s-eye view on page 
461 shows the general appearance and relative size of these 
structures. 

A study of the track arrangement will show that all possi- 
ble contingencies of operation have been provided for. Most 
of the outgoing locomotives pass over the bridge to the right and 
suitable tracks are provided for this switching movement, so as 
to prevent all possible interference in case of accident. Ar- 
rangements are made to pass the locomotive directly from the 
coaling station to the house without gomg on to the cinder pit 
and also to get one locomotive ahead of another after it leaves 
the coaling station, if so desired. In studying this track ar- 
rangement it should be remembered that practically nothing but 
freight and switch engines are housed at this point. 


CoALING STATION. 


For its capacity the coaling station at Corning is a model of 
its kind. The structure is of reinforced concrete throughout 
and the coal pockets have a storage capacity of 300 tons. It is 
of the original balanced bucket or Holman type and is operated 
by electric power. The locomotives take coal on three tracks, 
two directly below the bins and one at the outside. Reference 
to the photograph shows the general appearance of the station, 
which has an extreme height above the rail level of 76 ft. 3 in. 
The width of the section containing the pockets is 22 ft. The 
elevator section is 31 ft. 8 in. in width and the receiving hopper 
and hoist sheds are extensions from this. 

Reference to the general plan of the terminal will show the 


however, the plant has shown itself capable of elevating 50 
tons in less than one-half hour. 

No provision is made for weighing the coal, except as it is 
weighed in the car and the amount delivered to each locomotive 
is estimated altogether by the appearance of the tender. With 
this exception it is probably the most thoroughly equipped plant 
in the country. It is electric lighted throughout and is pro- 
vided with automatic features to prevent any possible accident. 
The hoisting drum is operated by an electric motor of the in- 
duction type and limit switches are provided to prevent over- 
winding of the cable. Steel stairways and gangways are ar- 
ranged to give easy access to all parts of the structure. 

An unusual provision and one of decided value in cold 
climates is found in the steam coils around all of the gate 
openings; underneath the feeder in the receiving hopper and in 
the bucket pit; in the motor house; in the top of the monitor 
and other places where needed. These coils keep the station 
throughout at a temperature considerably above freezing and 
greatly assist in its reliable operation under all conditions. 

In addition to the coal storage there are two concrete bins 
above the coal pockets for the storage of dry sand, with dis- 
charges leading to each of the three tracks, so that sand and 
coal can be taken at the same stop. The sand is dried in a sepa- 
rate structure near the coaling station and is elevated by means 
of compressed air in the usual manner. ‘ 

This coaling station throughout was designed and built by the - 
Roberts and Schaefer Co., of Chicago, and is an excellent ‘ex- 
ample of the type of station this company is constructing at 
various points throughout the country. 


INSPECTION AND AsuH Pits. 


The inspection pits are 75 ft. in length, constructed of con- 
crete with the same general dimensions «is the pits in the round- 
house. They are provided with steps at either end. Pending 
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PLA:* OF A SECTION OF THE ENGINEHOUSE—THIS CONSTRUCTION IS STANDARD ON THE NEW YORK CENTRAL 
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SECTIONAL ELEVATION OF THE STANDARD II5 FT. SECTION FOR ENGINEHOUSES ON THE NEW YORK CENTRAL 
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DETAILS OF THE ROOF TRUSS IN THE II5 FT SECTION OF THE ENGINEHOUSE 
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the construction of the fourth pit a temporary wooden: struc- 
ture has been provided for the inspectors. 

The ash pits are 150 ft. in length and are of the shallow 
shovel type that has been adopted as standard on this road. Two 
depressed tracks serve the four pits. These pits are also con- 
structed of concrete, the rails being carried by cast-iron chairs, 
allowing the pit to extend some distance beyond the outer fail 
and a wide shoveling platform between the inner rail and the 
depressed track. 


TURNTABLE. 


A standard 85 ft. electrically driven turntable is provided, 
the motor being of the induction type, driving through clutches 
in the usual manner. The construction of the pit and the gen- 
eral appearance of the track is clearly shown in one of the il- 


™ = 
115 ft. inside measurement instead of 92 ft. as in the rest - 
of the structure. In this part a somewhat more elaborate 
roof truss with iron tension members has been provided 
and is shown in one of the illustrations. This section also 
provides two smoke jacks over each pit, giving a 31 ft. move- 
ment before the stack is out from under a jack. In other 
respects the longer section is of the same general construction 
as the rest of the house. 

Pits—The pits in the main portion of the house-are 70 ft. 
in length and 3 ft. in depth at the centre, sloping both ways to 
a depth of 3 ft. 6 in. The concrete side walls are capped by a 
5 x 10 in. timber, bolted to the concrete, to which the running 
rails are spiked. The concrete foundation is also carried out 
sufficient to form a support for two 5 by 10 in. timbers placed 
side by side outside of the rails, which give a perfect foundation 
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SECTIONAL ELEVATION OF THE STANDARD 92 FT. SECTION FOR ENGINEHOUSES ON 


lustrations. The top of the concrete wall is capped by two 
inverted rails, which distribute the blow cn the end of the track 
rails. The pit is floored with concrete, insuring good drainage 
and preventing any heaving of the circular track or the side 
walls from frost. 


ENGINEHOUSE STRUCTURE 


The illustrations on this and facing page, together with the vari- 
ous photographs, clearly show the arrangement, size and con- 
struction of the enginehouse itself. This construction is from 
the same standard plans, with a few changes in detail, that were 
used at the West Springfield house, illustrated on page 5 of the 
January issue of this journal. All of the foundations are, of course, 
of concrete and the outside walls are of brick. The major 
portion of the roof structure is carried by a wooden truss 56 
ft. in length, supported by two rows of 12 by 12 in. yellow pine 
posts. The sections outside of these posts are supported by 
3 by 12 in. rafters, the pitch being 1 in 24. It will be noticed 
in connection with the roof that the gutters drain through lead- 
ers placed inside of the wall, which prevents their freezing and 
the formation of ice on the roof or sid: walls. These leaders 
drain into the pits and from there to the sewer. The upper 
section of the roof inclosing the trusses, has large swinging 
windows along both sides which are operated from the floor. 
Six inch openings under the cornice at either end of this section 
will be noticed, which experience has shown greatly assists 
the ventilation. In fact, even with the windows in the upper 
section closed this opening together with the three inch annular 
space around the smoke jack keeps the house reasonably clear 
of steam and gases. When the upper windows are also opened 
the ventilation is practically perfect. This high open roof con- 
struction gives excellent natural lighting at the centre of the 
house. For the purpose of housing the drop pits, and to pro- 
vide ample room for all necessary movements over the drop 
pits, the section of six stalls at one end of the house is 
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THE NEW YORK CENTRAL 

for jacks. All of the hot air for heating emerges from eight 
points, four on either side of each pit, the hot air conduit of 
concrete being located just at the inner ends of the pit, as is 
shown in the sectional view. The bottom of the pits is of con- 
crete finished with a 14 in. coat of hard cement mortar. 

Floors——Concrete floors 6 in. thick, capped by % in. hard 
cement mortar finish are used throughout the house. Refer- 
ence to the plan will show the method of drainage, which is 
arranged to give a good slope and drains from all directions 
toward the pits. The foundation of the outer wall is carried 
up several inches above the floor level, so as to prevent seepage 
of water under the wall at this point. 

A full gauge industrial track of 25 Ib. rails, with two turn- 
table connections inside the house and a connection to the track 
leading into the shop will be seen on the plan. This is only 
provided in the drop pit section. 

Windows.—One of the illustrations on page 466 gives a view 
of the windows in the outer wall. It will be seen that each 
large window is comprised of 15 hinged sash of nine panes 
each. All of the sash in each set are swung by one operating 
gear arranged as is shown in the illustration. The windows in 
the outer wall are 15 ft. 10 in. in length and practically 9 ft. in 
height. In the louvre the windows in the outer circle have 5 
sash, each having eighteen 10 by 12 in. panes of glass and 
measuring 6 ft. 6 in: in height and 15 ft. 7 in. in width, while 
those in the inner circle are 4 ft. 4 in. in height and 12 ft. 5 in. 
in width, there being but four sash in this group, each having 
twelve 10 by 12 in. panes. In addition to these there are eight 
standard sash of six lights each in the doors. As can be easily 
imagined and is clearly shown in the interior views of this 
house, this gives an excellent natural lighting. The window 
operating gear throughout the whole plant was furnished by 
the Dearborn Hardware Co., of Chicago. The artificial lighting 
will be mentioned later. 

Smoke Jacks—The smoke jacks are moulded from Transite 
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asbestos wood, a mineral product proof against the effects of acid, 
gases, fumes, and climatic conditions and absolutely fire proof. This 
material is moulded over forms and shipped in sections that are 
drilled ready for erection. After being installed the bolts, nuts, 
and washers are coated with Transite cement to protect them 
against corrosion. This material offers many advantages for this 
purpose and while it is absolutely fire proof it can be worked 
much the same as hard wood and has a tensile strength practic- 
ally equal to hard wood. It is very light and does not re 
quire special roof construction to support it. The material .4oes 
not collect condensation and is not affected by expansion and 
contraction. , 

The single jacks have a length of g ft. and narrow up to a 
circular section 2 ft. 6 in. in diameter, which continues to a 
point slightly above the roof line. Outside of this and resting 
upon the roof, leaving a 3 in. annular ovening between the two 
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DETAILS OF THE PITT BALANCED DOOR FOR ENGINEHOUSES 


sections, is a 3 ft. circular section, arranged: as is shown in the 
cross section of the 115 ft. part of the house. These jacks have 
wings extending down 12 in. on each side, preventing a clear 
sweep across the top of the stack, tending to blow the smoke 
out into the house. In the drop pit section two of these jacks 
are provided over each pit, being arranged as is clearly shown in 
the illustration. All of the smoke jacks are supported from the 
roof truss, which is designed to give ample strength for this 
purpose. The jacks were designed by the railroad company 
and manufactured by the H. W. Johns-Manville Co., of New 
York. 

Drop Pits—Drop pits for driving wheels are provided cover- 
ing three tracks and for truck wheels covering two separate 
tracks. There is one track in this section of the house that is 
not provided with a drop pit of either kind. . These pits are 
provided with the usual telescopic air jack and a noticeable 


Concrete Pier 
12"x 16"x 8” 


feature is the 12 electric lights in each of the driving wheel pits, 
these being located in recesses in the side walls, so as to be 
perfectly protected. The pits are, of course, of concrete through- 
out and the openings between the tracks are covered with 3 in. 
planks, which are easily removable. Over the driving pits there 
is a trolley hoist carried from the roof trusses, 
One of the illustrations gives a detailed view of the moveable 
rail used on these pits, which is consideratly more elaborate and 
satisfactory than is customary. This section of the rail is car- 
ried by a girder built up of steel channels and angles, which is 
provided with small wheels set at the proper angle on to which 
the weight of the girder can be thrown by means of eccentrics, 
operated by hand. _When the moveable rail is in its normal 
position the girder is carried on bearing plates at each end, but 
when it is desired to move it, it is lifted slightly by throwing 
the weight on to the small wheels, when it can be easily pushed 
to one side for any desirable dis- 
tance.. The same design of moveable 
rail is also used in the truck drop 
pit. As noted above, the drop pits 
seis are in a section of the house made 
23 ft. longer than that used else- 
where. This practice is standard on 
the New York Central, where it orig- 
inated and very materially adds to 




















s : the usefulness of the house. The 
“cue S greater length available not only 
ai alten! gives a greater range of movement 
for the locomotives on the pits, en- 

6’x 34"x 30 Pl. 


abling any wheel on any engine to 
be removed, but provides the room 
needful for the shop work, which ‘is 


the real purpose of providing the 
drop pits. 


Doors. 


In climates where cold weather, 
accompanied by high winds and 
heavy snow fall, is found there is 
probably nothing throughout the 
whole locomotive terminal that is 
more vexatious than the usual heavy 
swinging enginehouse doors. Many 
different schemes to avoid this 
trouble have been applied and at 
Corning an entirely new design of 
door is found. This consists of dan 
adoption of the design that has been 
applied to car gates, doors of tele- 
phone booths and in public build- 
ings by the Pitt Balanced Door Co., 
of New York. The arrangement is 
such that a combination swinging 
and sliding motion is provided so 
that the doors when fully opened ex- 
tend half of the width inside of 
the door opening. Inasmuch as with 
this type of construction the whole weight of the door is carried 
from a single set of rollers in the centre at the top of each door 
it is possible:to. use a decidedly lighter construction than when 
hinges are employed, greatly assisting in the ease of opening 
and closing. 

Tkis arrangement seems to offer many advantages for engine- 
house uses. It permits the installation of the large lighting area 
so desirable in enginehouse doors. It increases the clearance, 
allowing the tracks to be set closer together at the inner circle; 
the large rollers running on an iron track give an easy opera- 
tion and considerably less snow clearing is required. Doors of 
this type practically cannot be blown closed with resulting 
damage to windows and frame work. Because of the lighter 
construction they are much less liable to warp and swell and 
because of the substantial top support there is no difficulty with 
binding at the bottom when the frost heaves the track at this point, 
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Reference to the illustrations will show the design and opera- 
tion. The overhead track consists of two 5 in. L’s and the in- 
terior guides set at 90 degs. with this track are composed of 
2% in. L’s, the inner end being supported directly from the roof 
timbers. The carriage supporting the door at the centre has 
four running wheels and a horizontal guiding wheel, which 
insures its easy operation. At the bottom are two guiding pins 
sliding in slots in the floor, one ot 
these in the centre directly below x16 
the roller carriage and the other at 
the inner corner directly below a sim- 
ilar guide at the top. In operation 
when the door is pushed outward in 
the usual manner the side next to the 
post swings ‘nward guided by the pins ' 
and slots as just explained, turning 
about the support from the roller 
carriage. As pressure is continued 
the roller carriage moves toward the 
post, the inner side continuing to 
swing inward until full open, when 
each door is half in and half out of 
the house lying close against the 
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of the house can be easily understood and in other engine houses 
in very cold climates it has been found that this system of 
heating will maintain the guaranteed temperature with ease. 
With a 30 stall engine house, as at Corning, this apparatus gives 
333 sq. ft. of heating surface per pit and a delivery of 5,920 cu 
ft. of air per pit per minute. ; 

In the machine shop, offices and other sections of the plant 
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post and parallel to the track. 
While this enginehouse has not 
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yet been through a full winter, the 
experience oi early spring and sum- 
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some trouble with the lower slots fill- 
ing up or with corrosion of the metal 
work overhead, it is not believed that 
this will prcve serious. The: slots 
are provided with ample clearance at 
the ends and any trouble with ice 
. forming can be eliminated by filling 
the slot with a heavy oil. Constant 
operation will probably prevent any 
serious trouble from corrosion of the working parts. 


HEATING AND LIGHTING. 


After a thorough investigation of the subject and the com- 
pletion of extended trials under the most difficult conditions, 
the New York Central Lines have adopted the hot air system of 
heating for enginehouses. The air is conveyed through the house 
by means of a large concrete duct or tunnel, running around 
the circle at the inner ends of the pits. At Corning this tun- 
nel is 7 ft. in width and of a varying height, depending upon 
.the area needed. From it is carried out between each of the 
_ pits a branch which has four outlets in the sides of each of the 
adjacent pits, equally spaced throughout its length. Each of the 
outlets in each of the pits is fitted with dampers. Particular 
attention has been given to the perfect drainage of this heating 
conduit and it is provided with no outlets except those in the 
pits. 

In the case of the Corning enginehouse the blower is located 
in a separate building connected to the enginehouse by a cov- 
ered passageway. The apparatus is in duplicate, both fans 
discharging into the large conduit, whick is 7 ft. by 7 ft. in 
section at this point. The heating apparatus was furnished by 
the Bailey Mfg. Co., of Milwaukee, and each of the two sets 
consists of a 11 ft. fan 54 in. wide, having a capacity to deliver 
88,800 cu. ft. of air per minute at 150 r. p. m. The fans are 
driven by a 10 by 12 in. horizontal engine direct connected. 
With each fan there is a heater having 5,000 sq. ft. of heating 
surface and the whole apparatus has been installed under a 
guarantee to give 65 degs. temperature in the house with an 
outside temperature of 10 degs. below zero. 

It will be seen that at normal capacity these fans are capable 
- of delivering 177,600 cu. ft. of air per minute, or sufficient to 
, completely change the air in the whole enginehouse every 8 
_ minutes. The effect of this circulation upon the ventilation 
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DETAILS OF DROP PITS AND MOVEABLE RAIL 


the heating is by direct radiation from steam pipes, the exhaust 
steam forming the principle supply for all of the buildings with 
the exception of the coal chute, although high pressure steam 
can be turned on if necessary. In the machine shop particularly, 
the large amount of heat radiating surface is very noticeable 
and because of the very liberal window area it will no doubt 
be found to be highly desirable in this climate. The radiators 
consist of from 12 to 15 rows of piping encircling the whole 
shop underneath the windows, with the exception of the door 
openings. 

In the enginehouse the artificial lighting is by means of en- 
closed arc lamps, there being one suspended directly from the 
roof timbers in the centre of the house, between each of the pits. 
There are also a few stationary incandescent lamps on the 
fire walls and at other points. Sockets for portable electrics are 
located on each post between the pits in the outer row. Incan- 
descent lanps set is recesses, as shown in the illustration, 
thoroughly illuminating the drop pits. 

In the machine shop the lighting is by Cooper-Hewitt mercury 
vapor lamps, there being six of these evenly distributed and sup- 
ported from the roof trusses. Lighting in other parts of the 
plant is by incandescent lamps for interior and arc lamps for 
exterior lighting. The illumination for the interior of the 
coaling station is particularly noticeabic. All of the lighting 
is on IIo volt alternating current circuit. 


Hot Water WasuH-out System. 


Recognizing the very great value of a hot water washing-out 
and filling system, not only as a time saver in turning locomo- 
tives but also as a means of reducing flue leakage and engine 
failure on the road, the New York Central Lines have installed 
systems of this kind in practically all of the enginehouses built in 
the past four or five years. Most of the equipments installed are of 
the same design as that at Corning, which was manufactured and 
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installed by the National Boiler Washing Co. of Chicago. One 
of the illustration shows, in diagrammatic form, the apparatus 
and piping connections as used by this system, in which the ut- 
most care has been taken to make it thoroughly automatic in its 
operation and positive in its results. An investigation at the 
terminal under discussion showed that the engineer in the power 
house found it necessary to simply lubricate the pumps and ac- 
casionally blow out the sludge tank, and beyond this, no attention 
was needed, the pressures, temperatures, etc., being automatically 
maintained within narrow limits. 

Referring to the diagram, it will be seen that a locomotive 
coming in to be washed out is first connected by a hose to the 
blow-off line, the plug for which is located on every alternate 
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a drop pipe with a gate valve on the same posts betweet¥ every 
two pits. 

The blow-off water, after reaching the filter, passes through a 
cone inclosing filtering material, after which it is discharged 
into the washout water tank just below. The sludge 
and scale held back by the filter are discharged into the sludge 
tank, from which it can be washed into the sewer. The tempera- 
ture of the water in the washout tank as it comes from the filter 
will be on an average of about 185 degrees, but as this is too 
hot to handle in a washout hose, an automatic device is pro- 
vided for maintaining it at a lower temperature, usually about 
130. A valve is placed in a connection between the fresh water 
line and the suction line for the washout pump and is controlled 
by a thermostat in this suction pipe, so that cold water is drawn 
into the pump supply in the proper amount to give the desired 
temperature. The discharge from this pump-is carried in an- 
other line of piping through the house in the same manner as 
the filling line. 

Circulating pipes extend from the ends of the washout 
and filling pipes back to the tanks and allow the pumps to be kept 
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DIAGRAMMATIC ARRANGEMENT OF THE NATIONAL BOILER WASHING COMPANY’S SYSTEM FOR HOT WATER BOILER WASHING AND FILLING 


post of the inner circle. From this connection it discharges 
into the main blow-off pipe, which is carried from the roof 
timbers around the circle, as is shown in one of the photographs, 
continuing to the power house, where ‘t discharges into a large 
closed filter. In passing into the filter it operates a flap valve, 
which in turn automatically opens a valve in the cold water line 
to the top of the open heater. The steam and water passing 
into the filter, hit a baffle plate, and the steam is deflected into 
the blow-off steam pipe to the open heater located above the fill- 
ing water reservoir. Here the steam is condensed by the cold 
water and flows to the storage tank below. A thermostat in this 
storage tank controls a valve on the live steam line, and live 
steam is admitted to it whenever the temperature is below that 
desired, usually 170 to 180 degrees. As a matter of fact, this 
valve is seldom operated, as the steam from the blow-off water 
is usually sufficient to maintain the proper temperature. In this 
tank there is also a float connecting to a valve on the cold water 
line insuring a sufficient supply of water at the proper ‘tempera- 
ture for filling at all times. A large, nowerful pump draws its 
supply from this tank and discharges it into the filling line that 
parallels the blow-off line in the circle around the house and has 


in slow motion all the time, not only maintaining the temperature 
in the long piping but also insuring the pumps being ready to 
act more promptly when needed. The filling pump has a ca- 
pacity of 500 gal. per minute and the washout pump has a suf- 
ficient capacity to wash out three boilers at one time, maintain- 
ing a pressure of 90 lbs. The filling water tank has a storage 
capacity of about 12,000 gallons and the washout tank of about 
8,500 gallons. 


Power House. 


A most completely equipped and conveniently arranged power 
house forms not the least important feature of the terminal. It 
is enclosed in a separate building of brick, conforming in archi- 
tecture to the other structures, having steel roof trusses with a 
flat roof. The natural lighting is excellent, as is clearly shown 
in the interior view. The structure is divided into two parts, 
forming a boiler room and engine room, alongside the former 
being located the trestle from which coal is discharged directly 
to the floor in front of the boilers. Three 300 h. p. Heine boilers 
furnish steam for heating and power.. They are hand fired and: 
a brick stack 125 ft high provides the draft. In the engine room 
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are located two direct connected sets consisting of 150 h. p. simple 
engines and 150 kva. alternators, delivering 60 cycle current at 
480 volts. A completely equipped switchboard, back of which 
are located the transformers, is provided in connection with this 
equipment. The current at full voltage is used for operating the 
various induction motors throughout the terminal, consisting of 
a 15h. p. turn table motor, two 30 h. p. motors in the machine 
shop and two 22 h. p. motors at the coaling station. The current 
for lighting is transformed to 110 volts. 

A two stage Ingersoll-Rand air compressor, with 1,100 cu. ft. 
free air capacity provides the compressed air for use throughout 
the terminal and the yards. Two automatic boiler feed pumps 
occupy one corner of the engine room and in the pump pit are 
located two vacuum pumps for the heating system and two large 
pumps for the service water system, a water presure of 70 Ibs. 
being maintained on the line. The hot water boiler washing and 
filling equipment occupies one end of the engine room and these 
pumps are cross connected to be used for fire service. A Cochran 
feed water heater is also provided. 

The force required in the power house consists of a chief and 
assistant, with one fireman and his helper, days, and one fireman 
and engineer at night; the heating equipment also being cared 
for by this same force. 


SHop. 


The structure, 50 by 100 ft., enclosing the shop is of the same 
general construction as the enginehouse, with the exception that 
steel roof trusses are employed. The windows in this section 
are particularly large and the two lower sash are arranged for 
sliding. The upper group, however, are operated on the swing- 
ing principle by gear the same as in the enginehouse. 

In this shop is located a practically complete outfit for light 
repairs. It includes two open forges with a steam hammer ad- 
jacent, small flanging clamp, flue cutter, hand rolls, together with 
auxiliary jib crane, anvils, ets., all grouped in one corner, pro- 
viding excellent facilities for all usual forging or boiler work. 
Near this section are found a bench for tinsmith, provided with 
rolls, cutters, etc. In the same locality is also placed a large com- 
bination punch and shear. 

The machine tool equipment includes, in addition to the above: 
A large planer, small planer, slotter, radial drill, shaper, driving 
wheel lathe, boring mill, hydraulic press, upright drill, four en- 
gine lathes swinging from 12 to 24 in., pipe threading and cutting 
off machine, double headed threading and tapping machine, bolt 
lathe and emery wheel. These machines are all belt driven from 
line shafting, driven by two 30 h. p. induction motors. The ar- 
rangement is such that either one or both of the motors can be 
used. 

A covered passageway connects the shop with the drop pit 
section of the enginehouse and a track continuing through the 
centre of the shop provides connection between the two buildings. 
Air cranes are provided where required and the usual benches, vises 
and other small equipment is complete. The floor of the shop is 
of concrete, the same as in the enginehouse and the artificial 
lighting is by Cooper-Hewitt mercury vapor lamps. Numerous 
sockets for portable electric lamps are provided. 


HospPITAL 


An unusual feature of this terminal is a very completely equip- 
ped small hospital, which adjoins the engineer’s rest room. Ow- 
ing to the fact that the hospital facilities of the village are about 
two miles away and the access to the enginehouse is somewhat 
difficult, arrangements have been made 30 that an injured person 
can be properly taken care of without being taken away in an 
ambulance. The equipment provides in a large light airy room, 
two hospital cots, an operating table with a complete outfit of 
surgical instruments, cold and hot water supply and all other 
facilities required by modern surgery. In case of accident the 
railroad surgeon is telephoned for and arrives either by a special 
engine or automobile and the injured man receives treatment 
within a very few minutes after the accident and that under strict- 
ly sanitary and satisfactory conditions. If he is very seriously 
injured it is not necessary to move him till he is in a condition to 
be safely taken to the regular hospital. 
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BOILER WITH A SIX AND A HALF FOOT COMBUSTION CHAMBER AND TWENTY-FOUR FOOT TUBES FOR THE CHESAPEAKE AND OHIO 2-6-6-2 TYPE LOCOMOTIVE 


























Mallet Locomotives for the Chesapeake & Ohio Railway 


ABOUT SIX MONTHS AGO THE AMERICAN 


LOCOMOTIVE COMPANY FURNISHED A SAMPLE LOCOMOTIVE 


TO THE CHESAPEAKE & OHIO RAILWAY OF THE 2-6-6-2 TYPE DESIGNED TO SUIT SPECIAL ‘CONDI- 
TIONS ON THAT ROAD. THE SERVICE WITH THIS LOCOMOTIVE HAS RESULTED IN THE 
PLACING OF AN ORDER FOR TWENTY-FOUR MORE OF THE SAME TYPE. 


On the division of the Chesapeake and Ohio Railway between 
Handley, W. Va., and Allegheny, Va., east bound, there is for a 
distance of 106 miles a continuous easy up grade varying from 
2% to 21 ft. per mile, the average for the last 68 miles of this 
being 19 ft. per mile. On the last 13 miles of the division going 
into Allegheny the grade is an average of 30 ft. per mile or .57 
per cent. The freight traffic on this division has been handled by 
2-8-0 type locomotives having cylinders 22 x 28 in., total weight 
of 190,300 Ibs. and a theoretical tractive effort of 41,120 Ibs. The 


American Locomotive Co. a 
service. 


sample engine designed for this 
This locomotive was delivered last July and was in- 
tended to handle 3,000 tons at a speed of 15 miles per hour on a 
grade of 21 ft. per mile or 12 miles per hour on a grade of 
30 ft. per mile, combined with uncompensated curves of 
5° 45’. This locomotive soon proved itself to be able to exceed 
its estimated capacity and has handled 3,492 tons eastward over 
the full division; and with a load of 3,033 tons, made up of 45 
steel hopper cars, speeds of 20, 22 and 24 miles per hour have 
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MALLET LOCOMOTIVE THAT DRAWS 3033 TONS 


rating with this class of engines was 1,800 tons, it being neces- 
sary to use a pusher on the 13 mile grade into Allegheny. 

The value of heavier train units in reducing the cost of trans- 
portation lead the officials of this company to investigate the 
possibilities of more powerful motive power. In studying the 
subject it was found that a Mikado type locomotive suitable for 
the track conditions could be designed that would be capable 
of handling 2,250 tons over the division if the pusher service 
was still maintained on the heavy grade. While it was not of 
prime importance to eliminate the service of the pushers, it was 
desirable, and a design was then drawn up for a Mallet com- 
pound type of locomotive and it was found that an engine of 
this type suitable for the track conditions could be designed 
which would handle 3,000 tons over the full length of the di- 
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SECTIONS OF THE BOILER 


vision without assistance. In addition it was probable that this 
type of locomotive would handle the heavier train with even 
less coal consumption than the Mikado type would handle its 
tonnage. 


Following this investigation the company ordered from the 


AT 22 








MILES PER HOUR ON A GRADE OF IQ FT. TO THE MILE 


This service 
has been so satisfactory that the compary has now ordered 24 
more locomotives of the 


been maintained over the grades of 1g ft. per mile. 


same type. 
In general the design of the locomotive follows the standards 
of the builders, which have been very thoroughly illustrated in 
these columns. In two respects, however, new features are in- 
troduced, this being particularly evident in the boiler, where a 
combustion chamber 6'4 ft. long is incorporated. Other boilers 
have had combustion chambers, but so far our records show 
none of this size. By the incorporation of this construction it 
has been possible to bring the firebox back of the rear driving 
wheels, allowing a good depth of throat sheet being’ obtained 
without seriously interfering with the weight distribution. 
Ahead of the combustion chamber are flues 24 ft. long, which 
makes 30 ft. 6 in. from the fire box to the 
front tube A water space of 9g in. 
has been allowed between the combustion 
chamber and the shell of the boiler, to 
which it is stayed by radial staybolts. A 
baffle plate and tube support is located 7 
; é ft. back of the front tube sheet, which pre- 

7 a 7 } vents these very long tubes from vibrating 

Se pa 4 foto an excessive This construction 
= an eee / fF ~— has been used in previous boilers designed 
é yy", by this company and illustrated 


sheet. 


degree. 


in these 
columns. 

Another departure from previous practice 
is noticed in the use of outside bearing 
radial trailing trucks, which are of a design 
similar to that used on the Pacific type 
locomotives. This arrangement gives a 
wider supporting base at the rear of the 
locomotive and tends to add decidedly to its 
The leading truck is of the usual swinging bolster 


stability. 
type. 
That portion of the locomotive carried by the front group of 
wheels is supported by two sliding bearings, both of which are 
normally under load. The bolts connecting the upper rails of the 
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front frames with the lower rails of the rear group are proyided - 


with a coiled spring under the nut at the lower end, as has pre- 
viously been used by these builders. 
The general dimensions of the sample locomotive are as 
follows: 
GENERAL DATA. 


OT ae ere pe et cet ng ake Sa ental Wine Oe ee ae he 4 ft. 8% in. 
ND ee ee cei s) Uoial as sawp awhiss a hub bie sive tee ek Sine Freight 
ee Leechers acs dee seh ucah ONGbN 6500 ese4sNhoe bes eadee wna Bit. Coal 
CO Se err rr errr rr rrr rere ly 82,000 Ibs. 
EE i RN EE ics inno wn 6 6 Ae'9s 60's 0:0'b a 5 5ie ani $92,000 Ibs. 
I NON nc csicn bnew ess'ehedboneusen cee Seneen 324,000 Ibs. 
Weight of engine and tender in working order...........+++6- 555,200 Ibs. 
RN CNN ns ic acini cbs enesodeess eee er ansemen : 

ES ee eee rer errr a 48 ft. 3 in. 
Syeeel base, Ghpine and tender... .......cccccccccccceccccscvceseces 80 ft. 

RATIOS. 
Weight on drivers + tractive effort.......... cece cece cere cence eceens 3.96 
Wetel WHieht = tracthve CMOrt......o0ccsvcceccvcccsccccceeesececess .4.78 
Tractive effort X diam. drivers + heating surface..........++.eeeeee 763.00 
Total heating surface -<- grate ared...... cc ccccccsccccccccecsccecces 83.40 
Firebox heating surface ~ total heating surface, Jo....e.eeeeseeeeeees 6.10 
Weight on drivers + total heating surface.........eeceeseceeeseeees 54.00 
Total weight + total heating surface..........ceceeeeeceesecsseeees 65.30 
Volume equivalent simple cylinders, cu. ft.......eeeeeeceeeereceeoes 21.80 
Total heating surface ~ vol. equiv. cylinders...........eeeeeeeeees 276.00 
Grate area + vol. equiv. cylinders. ........scecccccsccccccccsevcscces 3.31 
CYLINDERS. 
DUN Luke chaoh sceanbas ease eniteds sake Kan end Sab ae Kia ame Mellin Comp. 
De. oc cccccaa>scicbnaeshbeeun ssbwihba ohh ox ene'eaean 22 and 35 in. 
SENT A eee ree mr eee eer: fer rr yy ey hry a 32 in. 
VALVES. 

EINER a oR aches SSS eS SSeS OA CHE RERRN RRA ST Piston 
ee ns ace econ aaah ee Ree te eae RR We eee eRe aa aeee Slide 


CO TIES | an 6. dis 0.6 85K 5 6459 6.06 ohio WES 4 STORE OO up WWuvenn ete eeeeey 6 in. 
Outside lap. H. P..... $ieeTLSAEE LT ES OO OSE Ry ay Pee ery ee --1 in. 
ES Se Se Livicevtbatee Fes eh uews cicwaneveceresd % in, 
RE AINE | odinn.clno6500005060cnssawecnceces Siuceeetouumnee 5/16 in. 
ERR PE 60'S os dwsn iced cevuctesecnueess Vinvesevesocts .-3/16 in. 
WHEELS. . 
Driving, diameter over tires..... pgiseecee ES A Pe SD TI ee eT 56 in. 
Driving, thickness of tires......cc.ceccecece S4Ceeede sree edsanae .-.3 in, 
Driving journals, main, diameter and length..........-. 22.29% xX 18 in, 
Driving journals, others, diameter and length.........--.e++eee- 9 x 13 in, 
Engine truck wheels, diameter.........cccecceccccecccccecsecseces 30 in. 
Engine truck, JOUCHRIS 22.06 cccccrcreseces sseres ten eweveend 5% x 10 in. 
Trailing truck wheels, diameter...... Be 66s oc aces jepecaetanseean 44 in. 
Trateme CEG, FORMTOENS 4ccgccccccccccocasses Ceenseeeveeses 7% x 14 in, 
BOILER. 
SING “Adeawndeos (Miutawe cabs heee cater we wea eeie boxdvadvepewenees Conical 
WOLKING PLESSUTS oc cccccccccscesccscceeecs eccccecccesccesccscceDee 10M 
Outside diameter of first ring..........+... peeaveesees ema ++++-88% in, 
Firebox, length and width......... Cee Ty Cree ee oeeeee+- 108% xX 96% in. 
Firebox plates, thickness ........ccccccccccccccocccecs -7/16, 9/16, ¥% in. 
Firebox, WOTET SPACE 20. cccccccccscccccccescocces F. 5 in., S. & B. 4% in. 
Tubes, number and outside diameter..........ceeeeeeeeeeeees 401—2% in. 
Tubes, WNBA <cccccscccccccscscvcovcesece ih sina bas oe Sewed se cenmee 24 ft. 
pi ae PPT ERT EEE EEEE ETE eT Te Char. Iron 
eee EERE ECE TTT OT CO Cee Ck 5,646 sq. ft, 
Heating surface, firebox. ...ccccccccccccccccccccccccccccccctes 367 sq. ft. 
ONIN HUE 4.6 0.050 05s bodaneticbeeeShuntkaceeeeoeuen 6,013 sq. ft. 
Peace e core ere ee re eT ee 72.2 sq. ft 
ee CERIO ou 5 x0 25.0 055 00s ewok wet benesene reer rer Te 20 in, 
Smokestack, height above rail......ccccesccccccccccccccccces 179 7/16 in. 
TENDER. 
NEE oda eNuo sek ccdoiea cs ncuet sos se oeesnuenceees reer et Water Bottom 
PUUENE: Sictecdacetecwes PPT eT eT CT Terr rr 13 in. Chan. 
a No ik i dk acne 04 ci 5 se nokne so eanse esses ebawenmreet 33 in. 
Journals, diameter and lengths. ...2..cccseccccccccvcesccegess 5% x 10 in, 
WMT DODREIED i565 5665s etc we sab acs Sew ncess eines cecweesees 9,000 gals. 
aoe eee MCP eee: CERT CCRT CE ee eC ee eee 15 tons 








Water Tube Fire Boxes for Locomotives 


THE SUCCESS OF THE BROTAN BOILER IN FOREIGN COUNTRIES, GIVING OVER 14 PER CENT. FUEL ECON- 
OMY, HAS RESULTED IN ATTRACTING GENERAL ATTENTION TOWARD THIS FORM OF CONSTRUC- 
TION, AND MANY INSTALLATIONS ARE BEING MADE. 


Water tube boilers, or properly water tube fireboxes, although 
never in receipt of much encouragement in this country, have 
not been an altogether unknown quantity. It is recalled that 
upwards of fifty years ago several engines so equipped were 
running regularly on the Philadelphia and Reading Ry., and it 
is to be regretted that through lack of proper appreciation they 
were quickly abandoned in favor of the much more common 
type which has now become standard in American practice. 
These early water tube fireboxes were quite similar to those 
which are now doing such good work in foreign countries, and 
had they been as painstakingly developed, there is no reason 
why the results should not have been equally gratifying. 

This, it is believed, is the only instance of the water tube 
arrangement being actually put in service in America, although 
a number of patents have been granted on similar devices of 
more or less merit, none of which reached the point of attaining 
an actual existence. Some fifteen years ago William Forsyth, 
mechanical engineer of the C., B. & Q. R. R., proposed a water 
tube boiler of very substantial design, in fact differing only in 
detail from its successor of the present day. Unfortunately, this 
did not pass beyond the paper stage, despite its many plainly 
evident good features and the sound logical reasons which in- 
spired it. The idea, however, clung with some persistency, and 
the years intervening since then have produced many creditable 
and a great many impracticable schemes, but all with the ultimate 
end in view to secure increased efficiency in steam production, 
with the minimum of complexity. 

Probably the most prominent of these in the former class, and 
one worthy of special mention, is the water tube firebox de- 
signed and patented by S. S. Riegel, mechanical engineer of 
the Delaware, Lackawanna and Western R. R., in 1906,* which 
is herein illustrated. This was in reality a proposed re-design 
of a Southern Railway firebox of that period, to be secured 
through the substitution of a cast steel mud ring with water 
pockets cast in it, which ran parallel on either side with the 
grates. These pockets were intended to form the lower termi- 
nations for two nests of water tubes extending diagonally 
upward to the crown sheet, which latter was to be slightly de- 
pressed to keep the upper tube terminaticns flooded 





* See American Engineer, April, 1906, page 136. 





This practical idea did not pass into working form, but its 
economy was thoroughly demonstrated through a most inter- 
esting model test which has been described and illustrated in 
this journal,t and which effectually substantiated all claims the 
inventor had originally advanced for his patent. 

Notwithstanding, however, the general apathy exhibited in 
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SECTION OF A WATER TUBE FIREBOX DESIGNED BY S, S. REIGEL 


this country toward this proposed change in boiler design, no 
deterrent influence was exerted on mechanical engineers of the 
old world. The versatility exhibited by these clever designers 
is well attested to in the patent reports of the various European 


7 See AmeERICAN ENGINEER, June, 1909, page 253. 






































DecEMBER, 1910. 





AMERICAN ENGINEER AND RAILROAD JOURNAL — 


473 














countries. A study of the majority of these puree carries no 
particular appeal, but it is an interesting fact that differing from 
the timidity so noticeable here, it appears that each new design 
was actually built and given a tryout, and this despite the fact 
that the greater number must appeal from a disinterested stand- 
point at ledst as utter absurdities. 

Before attempting the full consideration of this now important 





the cylindrical portion, arranged in the manner with which we 


are familiar, or, in other words, a fire tube boiler with a water 
tube firebox. The Brotan boiler, therefore, which is being 
extensively installed in several Europeen countries, becomes 
properly the subiect for discussion as the most practical and 
efficient representative of the type. 

It can no longer be disputed that certa:n points of superiority 


































































































Daman atlodubd 





‘ Wz 
‘Oo ‘ 1°00 §°aP9 HO 














ORIGINAL BROTAN WATERTUBE BOILER 


subject it is thought best to eliminate these freak designs which 
were of no practical value and to confine to the type which has 
conclusively proved its worth under actual service conditions. 
From this standpoint the ground narrows to the study of a boiler 
with a firebox containing water tubes, and with fire tubes through 


are prominent in this boiler which has been specified for some 
of the most notable engines in Europe, and particularly for the 
high speed service of the Prussian State and the Moscow-Kazan 
railroads, where it is a feature of the very latest fast express 
locomotives. The results, which are thoroughly authenticated, 
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are gratifying to a degree, and the data presented is so con- 
vincing that it becomes inadvisable to avoid giving the subject 
serious consideration. While it may be conceded that the Brotan 
boiler is still in the experimental stage, it is, nevertheless, at a 
point where the fruits of the experiments may be profitably 
assumed in this country for further development. If this boiler 
will realize one-half the economy claimed for it by the Moscow- 
Kazan Ry., for instance, where repeated tests give 14.43 per cent. 
in coal consumption, a trial at least would appear as a logical 
necessity. The history of its introduction into foreign practice 
merits a brief mention. 

Some fifteen years ago the protracted and expensive repairing 
of boilers arising through incessant renewals of broken stay- 





O O 


function that of supplying water to the firebox water tubes, in 
order to replace from the barrel, with which it is connected by 
two large tubes, the water that is evaporated in the firebox tubes. 
The result is a very quick circulation, and this, it is claimed, 
makes it more difficult for scale to deposit even if hard water 
is used. Having a tube from the barrel at either front corner 
of the foundation tube has made it possible to avoid connecting 
both longitudinal sides of the foundation tube. This is an 
appreciable improvement, as experience has shown that the 
flange joints of the foundation tube are those points of the 
boiler where it is most difficult to prevent leakages. 
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BROTAN WATERTUBE BOILER AS APPLIED TO 2-8-0 TYPE SUPERHEATER LOCOMOTIVES ON THE MOSCOW-KAZAN RAILWAY 


bolts and the impracticability of further increasing pressures 
through the liability of inducing further breakages were the 
principal features which led G. Noltein, member of the admin- 
istration of the Moscow-Kazan Ry. of Russia, to consider the 
possibility of replacing the usual locomotive firebox by one of 
new type with water tubes and without staybolts. The experi- 
ments begun with this object in view, however, were not yet 
completed when chief inspector J. Brotan, works manager of the 
Austrian State Ry., brought forward his water tube firebox, 
which had been very carefully thought out and logically de- 
signed. This was entirely to the satisfaction of Mr. Noltein, as 
it made further work on his part unnecessary, and rendered it 
possible to proceed immediately to practical tests of a com- 
pleted design which aimed at exactly the object which he had in 
view. 

After the protracted formalities, which in Russia obstruct the 
introduction of anything new had been overcome, it became pos- 
sible in 1904 to begin the construction of two experimental 
boilers for application to o-8-o freight locomotives. The general 
arrangement of these first boilers of the Brotan type, which 
are still in service, although lately the type has been subject to 
a re-design in which the upper barrel is eliminated, is clearly 
shown in the accompanying illustrations. 

The foundation tube, which occupies the place of the founda- 
tion or mud ring in the ordinary construction, has as its chief 


It will be noted that the firebox and firebox shell of the ordi- 
nary boiler have been replaced by vertical water tubes made of 
iron or steel, and extending from the common foundation ring 
to the upper drum. These tubes, which are spaced rather close, 
form the walls of the firebox and allow rapid circulation from 
the barrel to the upper drum. As the water enters the firebox 
water tubes from below steam rises very freely without forming 
vortices, and as the mixture of steam and water in the tubes 
has a materially lower specific gravity than the entering water, 
the circulation must be necessarily greatly facilitated. The 
quicker and more economic production of steam in the Brotan 
boiler can only be attributed to this feature, and to the greater 
direct heating surface which results from the circular cross sec- 
tion of the tubes and from their staggered arrangement on enter- 
ing the receiver. 

When the authorization was given for this construction several 
prominent engineers expressed misgivings that its maintenance 
would prove a serious problem, but in reality the cost of repairs 
has been less than in a boiler of ordinary design. After three 
years continuous service it was found that the few leaks which 
did develop were easy to remedy, and the only work required 
of any magnitude consisted in replacing one burnt water tube, 
which resulted from lack of care in washing out. A large num- 
ber of pieces of scale had been allowed to accumulate in the 
foundation tube, and these obstructed the circulation in the tube 
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which failed. Only one day was required by the shops to make 
these repairs. 

It has been mentioned that the economy of 14.43 per cent. in 
coal consumption was attained by these engines on the Moscow- 
Kazan Ry., a figure so surprising that the administration of that 
road refused to accept the report from its statistical section until 
it had been checked by a number of carefully executed trial runs 
which extended throughout the entire month of April, 1909. The 
results were synonymous with those originally reported on, and 
the administration thereupon decided to equip fifteen super- 
heated steam passenger locomotives of the 2-8-0 type with Brotan 
boilers. 

These differ somewhat in appearance from the original design, 
as shown in the drawing of the boiler. The upper drum has been 
eliminated, and the back ring of the boiler coned. This change, 
which provides a much larger water surface, and at the same 
time a sufficiently large steam space, has served to overcome 
the trouble of wet steam which was present in the former type 
to a certain extent. With this exception, and that the number 
of fire tubes has been increased from 208 to 230, the design 
remains the same as originally produced. The firebox has the 


usual arrangement of grates and brick arch, and is intended to 


work at a pressure of 210 pounds. 

Among the locomotives with Brotan boilers on other Russian 
lines it is necessary to mention two 0-8-0 freight locomotives, 
Nos. 675 and 708, which have been running on the South Eastern 
Ry. since December, 1907. The design of the boilers of these 
locomotives is that of the original Brotan type, the only difference 
being that the connection between the foundation tube and the 
barrel of the boiler consists of one instead of two tubes, and 


which has a diameter of 7 15/16 in. The chief particulars of 
these boilers is as follows: 

Lh. Dy , RERST OTE ORTCETTORTT EEE Teer eee 185 pounds 
Tubes, number and outside diameter........cccceccccccceseveeer0G-—2 IM, 
so a Gere rer er ee Pe Ce re TTT TTT ere TT 14 ft. 75/16 in. 
Heating rere re rrr rey crt rr ec 1,440 sq. ft. 
Pleating stirface, HrEbOK. cc ccccccccccsccccccscccsaceccsoecees 163 sq. ft, 
PROM CNN, TOON oi bhi Sd CkcccimeawacecucoeeeueKess 1,603 sq. ft. 
Grate e766. 20ccis CicgcacGamomenwaesec wake tu aaa anne 
Welent of tallet CGtBOi soc oc ccc ccccccceedcecsccesscdtcesescoucReyeee Iam 


These two locomotives were at first used in a district where 
the feed water has a hardaess-of 13 to 17 degrees. The trains 
weigh about 700 tons in summer and 640 tons in winter, weight 
of locomotive and tender included. In November, 1908, they 
were transferred to another district on which conditions were 
less favorable, with heavier grades and 
ness of 20 to 35 degrees. 

Working under these conditions the locomotives have given 
excellent results in every respect. That they are very economical 
with coal as compared with the ordinary boiler is shown by the 
following tabulation: 


‘eed water with a hard- 


Coal consumed 


Coal in Ibs. per 
consumed in lbs. Miles run. locomotive mile. 
Brotan boiler locomotives 3,092,360 30,271 69.12 
Other locomotives ...... 11,621,390 136,431 85.18 


The saving in coal in the locomotives with Brotan boilers is 
accordingly: 

(85.18 — 69.12) + 85.18 = 18.87 per cent. 

It should be added, however, that the administration of the 
South Eastern Ry. does not attribute this coal economy solely 
to the feature of the Brotan boiler, for the two locomotives 
were at the time of that installation improved in other ways. 
The Joy valve gear of the Russian standard o-8-o freight loco- 
motives was replaced by Heusinger valve gear, and the ordinary 
flat slide valves by balanced slide valves of the von Borries type. 
The railway, on the basis of other experiments, attributes a coal 
economy of 9g to 10 per cent. to these alterations in design, which 
leave an economy of from 9g to Io per cent. in favor of the Brotan 
boiler. In view of the minimum of trouble which it has experi- 
enced with this type the South Eastern Ry. will adopt the Brotan 
as standard in some service. 

At the present time, so far as can be learned, the total number 
of these boilers now in service in European countries is 71, dis- 
tributed throughout all classes of service, but inclining particu- 
larly toward fast passenger work, where free steaming quali- 
ties are particularly to be desired. The management of the rail- 
roads where the boiler has been tried out have no hesitation in 


saying that they are perfectly willing to install it as a permanent 
institution, but its introduction must necessarily proceed slowly 
in view of the fact that government approval must be secured 
in the majority of those countries where standards are changed 
on evenly privately owned roads. 








GREASE LUBRICATION 





Experience with grease cups on main and side rods, on some 
roads, indicates that the usual screw plug for forcing the grease 
out of the cup is not necessary and that by using the proper 
lubricant the warmth of the pin itself will cause sufficient lubri- 
cation. This not only is a great saving in the amount of grease 
used, but also simplifies the construction of the cup itself and 
makes it decidedly less expensive. On the back end of main 
rods, however, the centrifugal action makes it very difficult to 




















CAP FOR GREASE 


CUP ON MAIN AND SIDE RODS 


keep even a simple cap on the grease cup and considerable an- 
noyance has been caused by these caps constantly being lost, 
which not only is an expense, even if they are made of mal- 
leable or cast iron, but also gives an opportunity for cinders and 
dirt to get to the pin. 

A cap has been designed in the mechanical engineer’s office 
of the Atchison, Topeka & Santa Fe Railway which has proven 
a decided success in this regard, probably due to the size of the 
collar that bears on top of the cup and the depth of the thread. 
It will be noticed in the illustration that this cap is hollowed out 
in the centre and when it is applied, after a new filling of the 
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CROSSHEAD PIN ARRANGED TO USE GREASE LUBRICATION 


cup, it forces sufficient grease on to the pin to thoroughly lubri- 
cate it ot the start. 


In the same office a grease lubricator for cross head pins has 
also been designed. This, as will be seen in the illustration, con- 
sists of a hole in the centre of a pin threaded to receive a 1 in. 
bolt. From this four % in. holes lead to the bearing surface, as 
shown. Grease in suitable shape is inserted in the hole and the 
bolt used for a plunger in the customary manner. While this 
construction is not suitable for the inside cross heads of four- 
cylinder locomotives, it offers no obstruction in outside cylinders. 
With Walschaert valve gear the relative position of the cross 
head pin and combination lever is such that they never interfere. 








Granp TruNK Paciric to Reacu Coast In 1913.—After com- 
pleting his inspection of the Grand Trunk Pacific to the end of 
its track, 200 miles west of Ebenton, E. J. Chamberlain, vice- 
president and general manager of that road, has expressed an 
opinion that through train service would be established from 
Bonaventure to the Rocky Mountains by 1912, and a year later 
to the Pacific Coast. 
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REVISED SPECIFICATIONS FOR STAYBOLT IRON Selection of Samples for Test. 
The bars will be sorted into lots of 100 bars each and two bars will be 


At the recent convention of the American Society for Testin selected at random from each pile. Failure of either of these bars to 
y & meet any oi the above specifications will be cause for rejection of the lot 


Materials the Committee on Standard Specifications submitted a which the tests represent. 
revised specification for staybolt iron, which under the rules 
goes over for one year. The changes consist of the following: 
The addition to the first sentence of the words, “the basis of 





















































which must be pig metal and entirely free from any admixture MAKING FIRE HOOKS ON A BULLDOZER. 
of steel”; and the omission of the following matter: “the pile ena onal 
must be made up of a ceitral core composed of bars from % Geo. H. Roserts. 
inch to 1 inch square, and be covered on all four sides with an hag 
envelope ¥% inch thick, as per sketch. This pile must be rolled At the Readville shops of the New York, New Haven and 
to a billet, allowed to cool, again heated and then rolled into Hartford R. R. formers have been designed for making two- 
bars of the required dimensions.” ‘The proposed changes also — oe rH~ 
include the substitution of a nick and bend test for the thread- | Tit + 
DE mee vainalanamiceiemaaadee en | 7 
The revised specification is as follows: oy ae ee ! ! 
PROPOSED STANDARD SPECIFICATIONS FOR STAYBOLT IRON. TAN ti 
Process of Manufacture. == == == === ~~ ~-~- > aoe edb ~~ ~~ —~——-——~---~----. } 
All staybolt iron must be hammered or rolled from a bloom or a box- ~— f==}>--===-—>==->--= 74 e-Fy sag nape regan ne meee ee ; t 
pile having a cross-sectional area of at least 45 sq. in., and not less than | 1 
| i 


18 in. long, the basis of which must be pig metal and entirely free from 
any admixture of steel. | Cross Section ; 


Physical Tests. ei. | * er. ae. 
(a) Tensile Strength._—Not less than 48,000 lb. per square inch. ———— — ===] ap acopaccsaancanenereaee: TW a) ae - 


(b) Elongation.—Not less than 28 per cent. in 8 in. “TR E 
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(c) Reduction of Area—Not less than 45 per cent. ———“C—sCO eee = - -- oom, | S 
(d) Double Bending Test.—Close in both directions without flaws. |-4-----——----—4 es BY | '§ 
(e) Nick and Break Test.—A bar, nicked ail around to a depth not less © Oo *+*--—20 -Stroke— -- 


than 8 per cent. and not more than 16 per cent. of the diameter of the bar, a 

and broken, shall show a clean fiber entirely free from crystallization. | Ht in ioe 
(f) Vibration Test.—The test bar shall stand a minimum of 6,000 revolu- a 

tions when subjected to the following vibratory test: ; 
A threaded specimen, fixed at one end, has the other end moved in a 

circular path while stressed with a tensile load of 4,000 lb. The circle 

described shall have a radius of 3-32 in. at a point 8 in, from the fixed end 
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of the specimen. 4 
Inspection. i eaeeennaae | | 
. . — a 
(a) The iron must be smoothly rolled and free from slivers, depressions, 
seams, crop ends and evidences of being burnt. eo riteg ote — a, 
hoes ; onsists 23-——_-————_—" 
(b) It must be truly round within 0.01 in. and must not be more than Shenk a — 
0.005 in. above or more than 0.01 in. below specified sizes. Hammer, Blanks as Cut froin Bar 
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FORMERS AND ARRANGEMENT FOR THE FIVE OPERATIONS IN MAKING THE PRONGS ON FIRE HOOKS 
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pronged fire hooks on the bulldozer which will turn out 500 
hooks in nine hours, two men working, and 200 handles per 
hour, two men working. Welding the hooks on the handles is 
done separately. 

The formers used are shown in the illustrations. But one 
operation is required for making the handles, a very ingenious 
use of rack operating gears and an eccentric cam to give the 
proper movement to suitably shaped heads employed. The rack 
is connected to the piston of a 10-inch air cylinder. The move- 
ment of the formers will be evident from a study of the illus- 
tration. 








437,000 cross-ties reported as purchased for new tracks, against 
7,431,000 in 1908, and 23,557,000 in 1907. The amount expended 
for ties by the steam and electric railroads in 1909 amounted to 
$60,000,000. The purchases by steam railroads formed about 93 
per cent. of the total in 1909 as compared with approximately 
94 per cent. in both 1908 and 1907. While there was consider- 
able variation in the number of cross-ties purchased during the 
three years, the average cost per tie remained close to 50 cents. 








Tue Att-IMporTANT RouNDHOUSE.—There are about 60,000 
locomotives in the United States and their cost of maintenance 














Five operations are required in making the hooks. They are 
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FORMERS FOR BENDING THE HANDLE OF FIRE HOOKS 


all done with but two heats, however. The first operation con- 
cists of punching blanks of the shape shown out of 7% x 3-inch 
stock. It will be seen that there is very little waste of material 
in this operation. The shank of the blank is rounded under a 
hammer during the same heat, this being the second operation. 
The piece is then reheated and the third operation consists of 
spreading the jaws apart as shown by the dotted lines. It is 
then transferred to the next set of dies where it is formed into 
T shape and the prongs rounded at the proper taper. The fitth 
and last operation consists of bending the prongs to the shape 
shown in the end view of the hook and at right angles with the 
shank. The last three operations are performed on one machine 
and with one heat. 








SIXTY MILLION DOLLARS EXPENDED FOR 
CROSSTIES IN 1909 





The Census Bureau, in conjunction with the Forest Service 
of the Department of Agriculture, annually collects and pub- 
lishes a special report relative to the consumption of cross-ties. 
This information has just appeared in a preliminary comparative 
report covering 1909, 1908 and 1907, and it indicates an enormous 
increase, fully 10 per cent., in the number of wooden cross-ties 
purchased for consumption by the steam and electric railroads*in 
the United States in the calendar year 1909, as compared with 
the number purchased in 1908. 

In 1909 the total number of cross-ties of all kinds of wood, 
reported as having been purchased, was 123,754,000, costing 
$60,321,000 at the point of purchase, as compared with 112,463,- 
000, costing $56,281,000, in 1908, and 153,700,000, costing $78,959,- 
000, in 1907. The latter year does not, however, represent the 
true standard of comparison, as it was one of unusual railroad 
development. The decrease in 1908 was about 26.8 per cent., 
but in 1909 the balance swung back to 80.5 per cent. of the 1907 
record, and was, as stated, an increase of about 10 per cent. 
Over 1908. 


A significant feature is the fact that in 1909 there were 16,- 


is approximately $2,500 each per year, or a total for all of 
$150,000,000. About one-half of this work, amounting to $75,- 
000,0000 is done in the roundhouse. In addition to this run- 
ning repair work the roundhouse organization is required to 
perform such service work as may be necessary, including the 
movement of engines, the washing of boilers and tanks, the 
cleaning of flues, firing up, and coaling, sanding and watering, 
etc. The cost of this service varies between wide limits, and 
averages something over $1.50 per engine, or approximately 
$500 a year for each engine owned. This adds about $30,000,- 
ooo to the amount expended in roundhouses and makes a total 
of $105,000,000.—F. H. Clark, at the University of Illinois. 


Not FavoraBLe to Marin Line ELectrirication.—The case of 
entirely new railways is much more favorable to electrical opera- 
tion. In laying out a new branch to an existing railway, it may 
be well worth while to consider electrical operation, the capital 
cost of which might be more than saved in the cheaper roadbed, 
since steep grades are much less objectionable on an electrical 
than on a steam road. Of course, there are likely openings for 
local electrification on existing railways even apart from subur- 
ban systems. It might, for instance, be found profitable to work 
the pushers on the inclines electrically. It is quite possible, 
again, that where electric power is already available at goods 
yards and docks, the shunting could be more efficiently carried 
out by specially designed electric locomotives, fed perhaps by a 
suitable surface-contact system, than by steam locomotives, that 
would seem to be uneconomical for such work. For ordinary 
main-line work, however, there is at present no indication that 
the steam locomotive can be superseded with advantage in this 
country. —W, F. W. Carter, of Rugby, England, before the Insti- 
tution of Mechanical Engineers. 


A NEW USE FOR ELECTRIC WELDING is described in the engineer- 
ing supplement of the London Times of September 14, 1910. 
A steel chimney 56 ft. high and 4 ft. 3 in. in diameter, was put 
together entirely by electric welding, and was completed before 
erection. It was erected in about three hours. 











Heavy Power for the Hocking Valley Ry. 


A RECOGNITION OF THE VALUE PERTAINING TO THE OPERATION OF HEAVY TRAIN UNITS 


HAS BEEN 


ACCORDED BY THIS COMPANY IN SUPERSEDING ITS FORMER LOCOMOTIVES WITH OTHERS OF 
PRACTICALLY DOUBLE CAPACITY 


With a view to ultimately replacing its light power, in both 
freight and passenger service, the Hocking Valley Ry. has re- 
cently received twenty freight and three passenger engines from 
the American Locomotive Company. These were designed by 
the late G. J. DeVilbiss, superintendent of motive power of that 
line, and represent many departures from the former practices of 
this road. 


For instance, the heaviest freight type heretofore used has 


box surface, especially in the passenger engines. Flexible stay- 
bolts have been used to a large extent. The fire doors are pneu- 
matic, and ash-pans are Hocking Valley standard drop bottom, 
which have been adopted by several leading railroads. 

All of the engines are equipped with Baker-Pilliod valve 
gear the passenger engines and ten freight engines having slide 
valves and the other ten with piston valves. The frames on the 
freight engines are Vanadium cast steel, and the driving springs 























NEW TEN WHEEL LOCOMOTIVE FOR THE HOCKING VALLEY RY. 


total weight of 164,000 lIbs., with 20x 26 in. cylinders, 180 Ibs. 
steam pressure, 54 in. drivers, maximum tractive effort, 29,400 
Ibs., and hauling capacity 2,400 tons. The new engines weigh 
236,000 lbs., with 23 by 30 in. cylinders, 205 lbs. steam pressure, 
57 in. drivers, and a maximum tractive effort of 48,500 Ibs. They 
The 


= te 


are capable of hauling 4,800 tons over 3 per cent. grades. 


same considerable difference is noticeable in the passenger 


on both engines are of the same material. The shoes and wedges 


are of bronze working on cast steel boxes. All cylinders are 
bushed with gun iron, and the pistons of the solid-head type 
have gun iron packing rings. The tenders have tanks of the 
water bottom type, set on steel trusses of 13 in. channels, and 
the trucks are of the arch bar type, with cast steel bolsters and 


cast steel wheels. 














HOCKING VALLEY 








NEW, POWERFUL CONSOLIDATION 
gines, which are of the 4-6-0 type, and of heavy design to handle 
6 to 10 cars on a fast schedule, with stop averaging five miles 
apart. They weigh 188,000 Ibs., with 20 by 26 in. cylinders, 200 
Ibs. boiler pressure, 72 in. drivers, and raaximum tractive power 
of 24,500 Ibs., as against the previous largest passenger engines 
weighing 141,000 Ibs., with 18 by 26 in. cylinders, 180 Ibs. pres- 
sure, 66 in. drivers, and 19,500 tractive power. 

The boilers of both types are radial stayed extended wagon 
top, a departure from the Belpaire. which has heretofore been 
standard on that line. Tube heating surface has been somewhat 
sacrificed in square spacing, but there is a large amount of fire- 


LOCOMOTIVE, FOR THE 


HOCKING VALLEY RY. 


As indicated in the accompanying illustrations the engines, 
particularly the freight type, are of a strikingly handsome and 
compact design. The general dimensions and ratios are as 


follows: 
GENERAL DATA. : 

; Freight Passenger 
Ti HER bc oa cannes decieusew anes viek ote 48,500 lbs. 24,500 Ibs. 
WU CIMT 80t WOTRING OEGET 6. o.5.o0.5.6460seecesincss 236,000 Ibs. 188,650 lbs. 
WME ORR CHEDUBED s 6 <.o.0's 6.0 0:06010.05:65005 050858 208,000 Ibs. 142,000 Ibs. 
Weight of engine and tender in working order.3890,000 Ibs, 332,000 Ibs. 
WEED WDE, TRON 6 cic dd nnoseccancccceses 17 ft, 3 in. 14 ft. 4 in. 
pg oe Ere ttre ere 26 ft. 5 in. 26 ft. 1 in. 
Wheel base, engine and tender............... 58 ft. 3 in, 56 ft. 6 in. 

RATIOS. 
Weight on drivers + tractive effort..............00. 4.29 5.79 
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Total weight + tractive ~ ete see seeeees mais : Eee satan on the top of which is fastened a board, scaled in inches, and 

i iam. drivers ~ heating surface. .783. . ‘ ‘ . 
foun holla clen + gene area...... sea lal 64.18 47,98 which allows the cutter to be set at the required radius. A 
Firebox heating surface + total heating surface, %...5.72 6.81 common ten cent cutter is used, held in place by a set screw. 
Weight on drivers + total heating surface.......... 58.92 66.91 : 2 ' an 
Total weight + total heating surface..........s++6: —— — [he coil spring is intended to hold the cutter up from the board 
Volume both cylinders, cu, ft........cecccecscecees 14.4 q . << ape nee ‘ 
Total heating surface ~ volume cylinders......... 244.80 264.02 to admit the work. This very handy little cutter will take care 
Grate area + volume cylinders..........++. eveecees 3.81 5.50 of circular glass from one inch to the largest headlight size of 24 

CYLINDERS, : . : 
po eee rer oer re. errr rrr rr eres Tt Simple Simple inches in diameter. 
ee oe | re errerrrrrT rT rrr reer 23 by 30 in. 20 by 26 in. 
VALVES. ; : 

i ee reer errreret cer ere 14-in. piston —_—— 
ee GNP MUNIN orev even deteenn st aeces canweee cua 2 ide Slide 
Ceentest tHavEl, MIST. oc cc ccccccececesccccecvces in. — 
Geet Mama GAME. oss .n<ccnsinncescnecasces 6% in 5% in. GETTING SUGGESTIONS FROM THE MEN 
Ce eer rrr re rrr ers re <i reve er PA... 1s in. 
PRONE GRONUGEE | o.0.b:k0s Cedar ededuciseccund ine and line in. jad : : a - . p ry. 
Te ee obit The American Locomotive Company is experimenting in its 
al hm yen Po ae ee ee = in. - in. Rogers works at Paterson, N. Ta with the plan of paying weekly 
Jriving, CGiameter Centers... .. cece ee erceecesseeses o0 in, In, F Fe / : : : 
Driving journals, main, diameter and length...10% x 12 9 x 12 prizes to its employees for the best suggestions tending toward 
Driving journals, others, diameter and length....10 x 12 9x 12 ’ 7” * ee ‘ . a a . 

Engine truck wheels, Bind. ....cccccccccsccces Cast steel Cast steel improvement wap existing shop me thods. This innovation has 
Engine truck wheels, diameter........ ances 33 ~ a. > awakened the liveliest interest among the men, and since its 
ine *k j als, diam. D Mees 6 ccsccaces 6x1 %x ls , : : f 
a a eT pac 2 introduction there has been no lack of competitors. The idea 
Type cececcccccccccseceeeesecsecceceecesceee By W. T. E. W. T. is particularly appealing to those who feel that they know of 

WORM DOQUOGIG oc bc ciwcnwiesciccescucndeceays 205 Ibs 200 Ibs. es ‘ ahd 

Outside diameter first ring........... ccc cece eeeee 80 in, 67 in. a good thing, and who ordinarily would have no other way to 

os —_ i os ae ietinen niena tans be hag bie Pig present it than by dropping the idea into the suggestion box. 

*irebox, 1 ess O Sad vus aceweee cneawae ¥% a oz y yY soup : are 

isse MAEY OOD cccenciuceaccussceseeaceceun in. 5 in. While, as might be expected, some of the descriptions and 

Tubes utside diameter.......... 412—2 in. 291—2 in. 4 

See ME recesses, 6 ft. 6 in, 15 ft. 4 in, Sketches submitted have been found to be crude and poorly exe- 

BICOIME GUNEEEE, TUBER. 6 oc cc cc ticcccncccetes 3,328 sq. ft. 2,325 sq. ft. cuted, practically no consideration is accorded this feature by the 

BECOTINE SUSTEOE, TIODOR. 6 occa c ccccccccsctees 202 sq. ft. 170 sq. ft. ‘ . P} y : 3 y 

PICO WVIECE, TORE 56 oo os5c cc csseesucaasis 3,530 sq. ft. 2,495 sq. ft. judges in awarding the prizes; what is wanted is a new, prac- 
are 5 os 9 . . . . . . 

ED GE ss desiscanicnsasscsvsardaveseeusnss oS oq ft. 52 sq. ft. tical idea, and the intention is to develop all such which appear 

TENDER. 

(\. | SPECT Leer Ree rT rT errr ery eee Water Btm. Water Btm. to be of value. 

ME Nivedescuecuwtkdearasceeteneach Ree 13-in, channels 13 in. channels 

MOOD 06 sue dwnumhacuius cane wedes Cakes 33 in in. 

SEE oka ka cacepadekanestascesciscunend Cast steel Cast steel 

Journals, diameter and length.............e000- 54% x ” 5% x 

Weel GHMMEY osnaccccdes cadcucasiuceweeaad 7,500 gals. 7,000 gals. — : ss a 

COM GUPNEI  o 6k bhi diecancciecinecdcedeess cans 16 tons 13 tons New Buttpine at Purpue University.—On November 12 new 





AN EFFICIENT HOME-MADE 


The comparatively simple matter of 


GLASS CUTTER 


cutting a new headlight 


buildings for the department of practical mechanics at Purdue 
University were dedicated. The main building occupies about 
25,000 sq. ft. of floor space and will accommodate 4oo students 
at one time for drawing instruction, and in addition the shops, 
covering 43,000 sq. ft. of ground, will accommodate 350 students, 
There are also class rooms, lecture rooms, offices, a museum, etc. 


glass becomes quite frequently a very perplexing operation, espe- 


This constitutes what is to be the largest and most complete 
cially when it is an emergency or rush job, and no special devices 


equipment for the instruction of students in shop practices and 
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HOME-MADE GLASS CUTTER 


exist for the purpose. It is not at all uncommon under such 


conditions to see a dozen plates wasted in crude attempts to 
secure the necessary circular shape, and with little assurance 
that it will fit when finally produced. It is to dismiss these 
unpleasant features that the Chicago and North Western Ry. 
has designed a very cheap and efficient circular glass cutter, 
which is now in successful use in its various shops. 

The simplicity of the device is clearly indicated in the accom- 
panying drawing. The frame, or base, is made from % in. pipe, 


drawing in this country. The tools and other equipment in the 


shop are modern in every way and many unique and special 
features have been installed. 





Tue Recorps or 80 Encrnes on the Great Western R. R. of 
England, fitted with the “Swindon” superheater, for the five 
summer months ended 1oth of September, show an all-around 


saving of coal of 12% per cent. and from 25 to 30 per cent. of 
water. 





